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ADVERTISEMENT. 


The  publications  of  the  National  Museum  consist  of  two  series: 
Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  of  publication  for  newly  acquired 
facts  in  biolog\%  anthropology,  and  geology,  descriptions  of  new  forms 
of  animals  and  plants  acquired  by  the  National  Museum,  discussions  of 
nomenclature,  etc.  A  volume  is  issued  annually  or  of tener  for  distri- 
bution to  libraries,  while  in  view  of  the  importance  to  science  of  the 
prompt  publication  of  descriptions  of  new  species,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance. 

The  present  volume  is  the  twenty -sixth  of  the  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately  and  based  for  the  most 
part  upon  collections  in  the  National  Museum.  They  are  mono- 
graphic in  scope,  and  are  devoted  principally  to  the  discussion  of 
large  zoological  groups,  bibliographies  of  eminent  naturalists,  reports 
of  expeditions,  etc. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

The  Annual  Report  of  the  National  Museum  (being  the  second  vol- 
ume of  the  Smithsonian  Report)  contains  papers  chiefly  of  an  ethno- 
logical character,  describing  collections  in  the  National  Museum. 

Papers  intended  for  publication  by  the  National  Museum  are  usuallj'^ 
referred  to  an  advisory  committee,  composed  as  follows:  Frederick 
W.  True  (chairman),  William  H.  Holmes,  George  P.  Merrill,  James 
E.  Benedict,  Otis  T.  Mason,  Leonhard  Stejneger,  Lester  F.  Ward, 
and  Marcus  Benjamin  (editor). 

S.  P.  Langley, 
Secretary  of  the  Smithsonian  Institution » 
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A  REVIEW  OF  THE  BERYCOID  FISHES  OF  JAPAN. 


By  David  Stakk  Jordan  and  Henry  W.  Fowler, 

'        ,;         Of  the  Lelaiid  Stanford  Junior  University. 


The  present  paper  containn  a  review  of  the  species  of  Berycidie  and 
related  families,  found  in  the  waters  of  Japan.  It  is* based  on  material 
collected  by  Jordan  and  Snyder  in  the  summer  of  1900,  and  on  material 
in  the  United  States  National  Museum,  largely  collected  by  the  United 
States  Fish  Commission  steamer  Albatross  in  1900. 

The  Berycoid  fishes,  as  a  whole,  may  be  characterized  by  the  presence 
of  thoracic  ventral  fins,  each  with  one  spine  and  usually  seven  soft 
rays;  head  usually  with  conspicuous  mucous  cavities;  air  bladder  in 
8ome  species  {Beryx^  Ilolocentrm)  retaining  its  duct  through  life, 
in  others  {Trachichthys^  Pofyjfiiria)  lotting  it  with  age;  vertebrae  in 
species  examined  24  to  30;  shoulder  girdle  and  pharj^ngeals  normal, 
the  post- temporal  not  fused  with  the  cranium;  no  suborbital . stay . 
The  Beryces,  as  thus  characterized,  form  a  natural  group  among  the 
Percomorphi,  allied  to  Percoidei  and  Scombroidei,  but  marked  as  a 
whole  by  the  occasional  retention  of  the  archaic  characters  of  the  per- 
sistent air  duct  and  the  increased  number  of  ventral  rays,  both  char- 
ac^ters  derived  from  the  Haplomi,  their  immediate  ancestors  and  pred- 
ecessors in  the  rocks  as  fossils.  The  group  is  a  very  old  one  in 
geologic  time,  older  than  any  of  the  other  Acanthopteri,  the  allies  of 
£eryx^  being  among  the  earliest  spiny-rayed  fishes  known.  In  the 
deep-sea  forms  the  spinous  dorsal  is  scarcely  developed,  and  the  scales 
are  usually  either  cycloid  or  wanting.  In  the  species  of  tropical 
shores  the  spinous  armature  of  fins  and  scales  is  better  developed  than 
in  most  of  the  percomorphous  fishes.  All,  except  Aphredoderiis^  are 
marine  fishes,  inhabiting  the  tropical  shores  or  the  abysses  of  the 
ocean.  The  pertinence  of  Polymixiida?  to  this  group  has  been  ques- 
tioned, but  according  to  Boulenger  its  skeleton  is  essentially  Berycoid, 
although  its  curious  barbels  are  almost  exactly  like  those  of  MuUm 
and  Upeneus, 

We  remove  the  Zeidse  from  the  Berycoids,  although  having  similar 
ventrals,  because  no  other  distinct  likeness  appears,  and  the  post-temp- 
oral is  attached  to  the  skull  as  in  the  Chaetodonts.     The  Monocentridre 
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are  doubtless  modified  Berycoids,  and  we  leave  them  in  association, 
although  recogni^sing  no  very  close  affinities.  According  to  Boulenger,  ; 
the  Pempheridro,  with  the  Bathydupeidae,  are  near  allies  of  the  Bery-  ! 
coids,  although  having  the  ventral  rays  I,  5.  Ifeulengcr  also  places  ' 
Aphredoderus  among  the  Berycoid  fishes  with  apparent  justice.  He  I 
further  relegates  StephMUPhcryw  and  MalHemareus  to  the  llaplonii,  an  | 
arrangement  which  may  be  open  to  question.  | 

FAMILIKS  OF  BERYCOIDEI. 

a.  Ventral  rays  I,  6  to  1,  10,  usually  I,  7. 
6.  Chin  without  Iwrbels;  branch iostegals  mostly  8. 
c.  Dorsal  fin  single,  with  2  to  8  spines;  anal  spines  1  to  4. 
d.  Anal  fin,  with  4  spines  its  base,  much  long  r  than  the  dorsal  base;  »il>- 

orbitals  narrow;  scales  firm;  ventral  rays  mostly  I,  10 Bkryciikiu,  L 

dd.  Anal  fin  relatively  short,  shorter  than  tbe  dorsal;  anal  spines  1  or  2;  ven- 
tral rays  mostly  I,  6,  mtales  vari(nis;  suborbitals  usually  broad, 

TRAnilCHTHVID.K,  II. 

cc.  Dorsal  fin  deeply  notched,  with  10  to  13  strong  spines;  anal  spines  4;  scales 

firm,  very  rough HoLocENTWDJi,  III. 

66.  Chin  with  2  long  barbels  attacheil  just  l)ehind  symphysis  of  lower  jaw; 
branchiastegals  4;  dorsal  fin  wntinuous,  with  5  spines;  anal  spines  3  or  4; 
scales  mo<ierate  ctenoid ;  Ixnly  deep,  compressed ;  vertebne  29, 

POLYMIXIID^  IV. 

axi.  Ventral  rays  I,  3,  the  spine  very  large;  dorsal  spines  isolated,  the  anterior  very 
strong;  body  covered  with  a  coat  of  mail  formed  of  rough  scales, 

MONOCBNTRIDJEy  V. 

Family  I.  BERYCID.E. 

Bod}*^  oblong  or  ovate,  compressed,  covered  with  ctenoid,  or  cycloid, 
foliate,  or  granular  scales.  Head  with  large  muciferous  cavities,  cov- 
ered by  thin  skin.  Eyes  lateral,  usually  large.  Nostrils,  two  on 
either  side.  Mouth  wide,  oblique.  Premaxillaries  protractile;  max- 
illary rather  large,  usually  with  a  supplemental  hone.  Suborbitals 
narrow,  not  sheathing  the  cheeks.  Bands  of  villiform  teeth  on  jaws, 
and  usually  on  vomer  and  palatines;  no  canines:  no  sul)orbital  stay. 
Opercular  bones  usually  spinous.  Branchiostcgals  7  or  8.  (lill-meni- 
branes  separate,  free  from  the  isthmus.  Gills  4,  a  slit  l)ehind  the 
fourth.  Pseudobranchia*  present;  lower  pharyngeals  separate.  Gill- 
rakers  moderate.  Cheeks  and  opercles  scaly.  No  barbels.  Dorjsal 
fin  continuous,  with  2  to  8  wejik  spines;  anal  with  4  spines  and  many 
soft  rays,  much  longer  than  the  dorsal;  ventral  fins  thoracic,  mostly 
I,  7,  the  numb(M*  of  rays  usually  I,  10,  always  greater  than  I,  5;  c^u<lal 
fin  usually  forked.  Pyloric  cieca  numerous.  Vertebra*  24.  Fishes 
mostly  of  the  deep  vseas;  the  general  color  red  or  black.  This  group 
is  an  ancient  type,  a  great  number  of  extinct  species  being  now  known, 
from  the  Upper  Cri»taceous  and  later  rocks.  The  following  skeletal 
characters  are  added  })v  Boulengei*,  these  applying  also  to  the  Truchich- 
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bhyidse  and  Holot^cntridfe.  One  or  more  of  .sulwrbital  bones,  with 
an  internal  lamina  supportinj^  the  globe  of  the  e^- e.  Anterior  vertebrae 
without  transverse  processes;  all  or  most  of  the  ribs  inseited  on  the 
transvei*se  procesvses,  where  these  are  developed. 

n.  Si-ales  ctenoid;  teeth  villifonn  on  jaws,  palatines,  and  vomer;  vertebne  24;  muzzle 
i»hort;  chin  pn)jectin?;  preo|)ercle  spinelesa;  opercles  serrated;  dorsal  Hpines4 
to  7,  graduated;  anal  rays  IV,  26  to  30;  ventrals  I,  10 Beryx,  1. 

1.  BERYX«  Cuvier. 
Reryx  Cuvier,  Rc^jnie  Anim.,  2d  e<i.,  II,  1829,  p.  151  (decailaHylus). 

Body  deep,  compressed,  covered  with  rather  large,  ctenoid  scales, 
which  are  regularly  arranged.  Abdomen  trenchant,  but  without 
Biihirged  scutes.  Head  large,  with  thin  bones  and  high  ridges  with 
ieep  umciferous  cavities.  Snout  short,  the  mouth  oblique,  the  chin 
prominent;  eye  large;  both  jaws,  vomer,  and  palatines  with  villiform 
teeth.  Opercles  serrated,  the  opercle  usually  with  spine;  preoperde 
unarmed.  Caudal  forked;  anal  spines  4,  soft  rays  26  to  30;  dorsal 
continuous,  with  4  to  6  spines;  ventrals  with  about  10  soft  rays.  Air 
bladder  simple.  Pyloric  croca  numerous.  Deep-sea  fishes,  beautifully 
colored,  chiefly  scarlet. 

(/SipvS^  Bej^x^  a  Greek  name  of  some  fish,  taken  by  Gesner  from 
Varinus.) 

a.    Scales  in  lateral  line  64  to  65;  1).  IV,  16  t^  19  decadtvctylm^  1. 

a«.  Si-ales  in  lateral  line  71  to  76;  I).  IV,  13  to  15 ffpkndens,  2. 

I.  BERYX  DBCADACTYLUS  Cuvier  and  Valenciennes. 

Reryx  drcndariylim  Citvikr  and  Valenciennes,  Hist.  Nat.  Poiss.,  Ill,  1829,  p.  222; 
Madeira  or  Portugal. — Poey,  SynojxMis,  p.  297. — Goode  and  Bean,  Oceanic 
Ichth.,  1895,  p.  175. — Steindaciiner  and  Doderlein,  Fisc^he  Japans,  1,1883, 
p.  12;  Tokyo. — Ihiiikawa,  Prel.  Cat.,  1897,  ]>.  58;  Tokyo. — Jordan  and 
EvEKMANN,  Fish  N.  and  M.  Anier.,  I,  1896,  p.  844. — Steindachner,  Ichth. 
Bericht.,  IV,  p.  1,  pi.  i;  Canary  Islands. 

Head,  2i;  depth,  2^;  I).  IV,  16  to  20;  A.  Ill  or  IV,  27  to  30;  P.  II, 
14  to  15;  V.  I,  9  to  10.  I^iteml  line  10  to  11,  70  to  73  (60  to  65)  with- 
out caudal  scales  21  to  22.  Body  o})Iong,  considerably  compressed, 
its  height  greatest  at  the  origin  of  the  dorsal;  scales  sharply  ctenoid, 
with  a  strong  middle  keel.  The  maxillary  reaches  almost  to  the  orbit, 
eye  very  large,  its  upper  limb  impinging  upon  the  upper  profile  of 
the  head,  and  2i  in  the  length  of  the  latter;  operculum  with  an  indis- 
tinct spine;  the  preorbital  spine  about  one-third  the  eye;  snout  about 

<^' According  U)  Dr.  Boulenger,  the  genus  Pempherk  should  l)e  placed  with  the 
Berycidse.  '* Reryx  and  Pempherh  agree  so  completely  in  structure,  both  external  and 
internal,  with  the  sole  exception  of  the  rays  in  the  ventral  fins  (1,  5  in  Pempheris) 
that  I  am  inclined  to  doubt  w^hether  the  difference  l)etween  them  should  be  regarded 
as  greater  than  that  between  the  former  and  Trachichthys.^^  i 

Digitized  by  VjOOQ IC 


4  PROCEEDINas  OF  THE  NATIONAL  MUSEUM.  vol.  xxvi. 

two-fifths,  and  the  inter  orbital  space  somewhat  more  than  half  the 
eye.  The  base  of  the  dorsal  exceeds  its  height,  the  latter  two-thirds 
the  head;  the  insertion  of  the  anal  is  approximately  in  the  vertiCTl 
from  the  teeth  to  the  twelfth  dorsal  ray,  and  its  middle  is  slightly 
behind  the  ultimate  ray  of  the  dorsal;  the  distance  of  the  insertion  of 
the  pectoml  to  the  snout  is  equal  to  the  length  of  the  base  of  the  anal; 
the  ventml  is  inserted  under  the  axil  of  the  i^ectoral,  reaching  the 
anal;  caudal  s:rongly  forked.  Length,  37  cm.  (about  14^  inches). 
(Description  after  Gi'mther,  Steindachner,  Goode,  Bean,  Doderlein.) 

Deep  seas;  recorded  from  Portugal,  Madeira,  Japan,  and  Cuba.  No 
Japanes(i  specimens  .-een  by  us. 

{6tK(x.  ten;  SaKrvXag^  finger.) 

2.  BERYX  SPLENDENS  Lowe. 

KIMMEDAI  (GOLDEN-EYE  PERCH). 

Benj.v  Hplendem  Lowe,  Proc.  Zool.  Soc.  Lomi.,  1833,  p.  142;  Madeira. — Ctoodb 
and  Bean,  Oceanic  Ichth.,  1895,  p.  176. — Steindachner  and  DoDKRLKfN, 
Fische  Japans,  I,  1883,  p.  12;  Tokyo. — Jordan  and  Evermann,  Fish  N.  and 
M.  Amer.,  I,  1896,  p.  844. — ^Jordan  and  Snyder,  Check  List,  1901,  p.  62; 
Yokohama. 

Head,  3;  depth,  21;  D.  IV,  13;  A.  IV,  27  to  29;  P.  I,  16  to  17;  V, 
10  to  11.  Scales  l()-74:-18,  counted  in  the  lateral  line.  Body  elon- 
gate, compressed,  and  the  deepest  part  forward;  covered  'With  mod- 
erate-sized scales,  which  are  furnished  with  fine  prickles,  giving-  a 
somewhat  rough  touch.  Head  large,  compressed,  and  many  of  the 
ridges  or  edges  of  tlie  bones  roughened  or  finely  serrate;  eye  very 
large  in  front  of  the  head  aliove,  H  in  the  maxillary  and  2f  in  the 
head;  upper  profile  of  the  head  slightly  convex  from, the  tip  of  the 
snout;  snout  very  blunt;  lower  jaw  produced;  mouth  very  oblique,  so 
that  the  tip  of  the  snout  is  level  with  the  middle  of  the  eye;  the  nos- 
trils close  together  on  the  snout  in  front  of  the  eye;  the  posterior 
larger;  the  maxillary  is  expanded  distally  for  a  little  more  than  half 
an  eye  diameter  and  does  not  reach  to  the  margin  of  the  eye  behind; 
teeth  of  the  jaws  very  fine  and  in  bands;  a  short  spine  in  front  of  the 
eye  directed  backward;  s^inphysis  with  a  slight  knob  below  in  front; 
snout  a  little  less  than  half  the  eye  and  1^  in  the  interorbital  space; 
interorbitiil  space  flat;  gill-opening  very  large,  the  membrane  free 
from  the  isthmus;  gill-rakers  long  and  slender,  0-16,  the  longest 
equal  to  half  the  eye.  Dorsal  spines  weak,  graduated  to  the  fourth, 
which  is  the  longest,  though  falling  short  of  the  first  luy,  which  is  the 
highest  of  the  dorsal  fin;  the  origin  of  the  anal  falls  below  the  base  of 
the  posterior  dorsal  ray,  the  spines  graduated  to  the  third,  which  is 
the  longest;  soft  anal  highest  at  the  first  ray,  then  sloping  down  till 
about  half  as  high,  so  that  the  posterior  jmrt  of  the  fin  is  of  uniform 
height;  pectorals  very  long,  equal  to  the  bai^e  of  the  soft  anal  and 
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reaching  the  base  of  the  third  soft  ray;  vcntraLs  a  little  in  advance  of 
blic  dortjal  but  behind  the  pectomls  and  a  little  shoi-tcu*  than  the  latter 
in  length;  caudal  forked,  the  lobes  pointed;  caudal  peduncle  com- 
pressed, two-thirds  to  three-fourths  the  length  of  the  eye;  lateral  line 
tiigh,  inclined  concurrent  with  the  bjuk,  and  running  out  on  the  base 
:>f  the  caudal;  the  rudimentary  caudal  rays,  8  or  4  sharp  graduated 
opines  above  and  below. 

Color  in  alcohol  uniform  pale;  in  life  bright  scarlet,  silvery  white 
k>elow.  This  description  from  two  specimens,  length  10 J  inches, 
;>btained  by  Mr.  Otaki  from  outside  the  entrance  to  Tokyo  Bay,  where 
it  is  said  to  be  not  rare.  Other  specimens  were  obtained  by  Jouy  near 
y^okohama.  Form  a  little  more  slender  than  Atlantic  specimens  but 
otherwise  similar.  The  species  is  known  from  Madeira  and  from  the 
CJulf  stream. 

{nplendens^  shining.) 

Family  11.  TRACHICHTIIYID.V.. 

This  family  is  composed  of  deep-sea  Berycoids  differing  from  the 
BerycidiB  in  the  short  anal,  shorter  than  the  dorsal  and  usually  with  1 
or  2  species.  The  dorsal  is  single,  the  ventral  rays  usually  I,  6;  the 
scales  various,  usually  rough  and  deciduous;  the  belly  compressed,  with 
a  serrated  edge;  suborbitals  usually  broad;  verte})ra?,  2(»  to  28;  color 
blackish;  size,  rather  small. 

a.    Trachichihymve. — Scales  large,  normally  formed;  teeth  small. 

b.  Vent  normally  placed,  well  behind  the  ventrals,  the  abdominal  serrne  before  it. 

c.  Dorsal  spines  7  or  8,  strong,  the  median  ones  highest Oephyrofperyj-y  2. 

cc.  Dorsal  spines  6,  slender,  graduated.     Vomer  toothless;  oj)ercle  entire;  scales 

large ^ JI</pIontethns^  3. 

bb.  Vent  inserted  well  forward  cU)se  behind  the  ventnils;  the  aMominal  semie 
behind  it;  vomer  toothless ParatTachichthyH^  4. 

2.  GEPHYROBERYX  Boulenger. 
Gephyrobcryx  Boulenger,  Ann.  Mag.  Nat.  Hist.,  Marcli,  HK)2,  p.  203  {(Umr'ni). 

Body  rather  short,  covered  with  large  rough,  irregular  scales;  ven- 
tral ridge  serrated;  snout  short,  rounded;  mouth  oblique;  eye  large; 
very  fine  teeth  on  jaws,  vomer,  and  palatines.  Vent  far  behind  ven- 
ti*als.  Branchiostegals  8;  a  strong  spine  on  the  shoulder  girdle;  one 
on  angle  of  preopercle;  a  small  one  on  the  opercle;  suborbital  with 
radiating  ridges;  dorsal  single,  with  7  or  8  spines,  strong  and  wide 
apart,  the  middle  ones  highest;  ventral  rays  I,  6;  caudal  forked. 
Fishes  inhabiting  considerable  depths,  known  from  Madeira,  India, 
and  Japan.  The  genus  is  allied  to  Trnchlcldhyfiy  differing  in  the 
stronger  and  more  numerous  dorsal  species. 
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3.  GEPHYROBERYX  JAPONICUS  (Doderlein). 
TVnchiclUhys  japontcus  Doderlein,  Fische  Japans,  I,  1883,  p.  10;  Tokyo. 

Head  2i;  depth  2^.  D.  VU,  15;  A.  Ill,  12;  P.  1, 14;  V.  I,  0;  pore^ 
in  the  lateral  line  30;  abdominal  serra^  14. 

Body  deep  and  compressed,  and  covered  with  small,  rough  ctenoid 
scales;  the  scales  containing  the  pores  of  the  lateral  line  a  trifle 
enlarged,  and  the  scales  on  the  front  of  the  back  very  small.  Head 
very  deep  and  compressed,  the  ridges  of  the  bones  somewhat  elevated 
and  forming  mucous  cavities,  over  which  are  thin  covering  mem- 
branes; upper  profile  slightly  convex,  or  nearly  straight  with  the 
snout  very  obtusely  rounded;  eye  small,  its  posterior  margin  a  little 
nearer  the  gill-opening  than  the  tip  of  the  snout  3i  in  the  head,  a  little 
over  2  in  the  maxillar}'^,  and  equal  to  the  interorbital  space;  mouth 
very  oblique,  the  maxillary  extending  to  l)elow  the  posterior  part  of 
the  eye;  nostrils  large,  the  posterior  the  larger,  directly  in  front  of 
the  anterior  margin  of  the  eye  above,  and  the  anterior  about  half  an 
eye  diameter  distant;  jaws  rough,  and  with  a  single  series  .of  small 
firm  teeth  along  the  edges;  the  lower  jaw  projects  and  the  symph3^si8 
is  somewhat  knobbed,  so  that  it  protrudes  a  little  in  front;  vomerine 
teeth  small;  at  the  origin  of  the  lateral  line  at  the  back  part  of  the 
head  above  a  sharp  spine,  another  on  the  posterior  margin  of  the 
opercle  above,  still  another  in  front  of  the  base  of  the  pectoml,  and 
one  at  the  lower  part  of  the  preoperculum,  the  latter  .strong,  long,  and 
sharp;  two  small,  short  spines  at  the  front  of  the  snout;  operculura 
strongly  striate;  interorbital  space  convex;  gill-opening  large;  gill- 
rakers  long,  slender,  pointed,  seven-sixteenths;  1) ranch iostegals  8; 
gill-membrane  free  over  the  isthmus.  The  dorsal  fin  begins  a  short 
distance  behind  the  gill-opening,  the  spinous  part  highest  in  the 
middle,  then  descending  to  the  soft  dorsal,  which  is  also  higher  in 
front;  first  anal  spines  short,  the  third  the  longest;  soft  anal  high  in 
front,  sloping  behind;  pectoral  long,  1|  in  the  head;  ventrals  short, 
not  reaching  the  origin  of  the  anal  by  half  their  length;  caudal  deeply 
emarginat^i,  the  lobes  pointed;  rudimenttiry  caudal  rays  developed  as 
6  spines  above  and  below.  Lateral  line  inclined  from  the  upper  part 
of  the  head  to  the  base  of  the  caudal;  caudal  peduncle  three-fourths 
of  the  eye;  vent  far  behind  ventrals,  space  from  between  the  ventrals 
to  the  anus  with  a  single  series  of  l)ony  scutes  or  serrie. 

Color  in  alcohol,  brown,  the  fins  pale,  the  inside  of  the  mouth 
bla^»kish,  and  the  peritoneum  black.  Length  4iV  inches.  Hei"e 
de^cril)ed  from  an  example  dredged  by  the  Ignited  States  Fish  Com- 
mission steamer  AlhatroHf<  in  Suruga  Bay  at  Station  3716.  The  species 
is  otherwise  known  only  from  the  description  given  by  Dr.  Doderlein 
of  specimens  from  Tokyo,  probal)ly  ttiken  in  SagauH  RaA;v^,f|j%  Boulen- 
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^er  speaks  of  the  oc^'urrence  of  Gephyrobeiyw  darwuii  Lowe  (from 
Madeira)  in  Japan.  He  has  doubtless  reference  to  Gephyroberyx 
japf miens  a  species  which  needs  comparison  with  G.  danrhii^  from 
which  it  differs,  perhaps,  in  the  presence  of  7  instead  of  8  dorsal  spines. 

3.  HOPLOSTETHUS  Cuvier  and  Valenciennes. 

HoplotUthug  CuviBR   AND  Valknctennes,    Hist.   Nat.   Poiss.,  IV,  1829,  p.  469 
( mediUrraneus) . 

Body  short  and  deep,  much  compressed.  Head  short,  compressed, 
very  blunt  anteriorly,  deeper  than  long,  with  very  conspicuous 
mucous  cavities.  Eye  very  large.  Mouth  very  oblique,  the  jaws 
equal  when  the  mouth  is  closed.  Maxillary  long,  broad  behind,  with 
a  diiitinet  supplemental  lx)ne,  which  reaches  the  posterior  border  of 
the  eye.  Teeth  very  fine,  villiform,  on  jaws  and  palatines,  none  on 
the  vomer.  Suterbital  with  radiating  ridges  and  a  few  spines;  a  ver- 
tic-al  ridge  on  the  front  of  the  opercle.  Opercle  little  developed,  its 
Hpine  small  or  obsolete;  a  strong  spine  at  the  angle  of  the  preopercle; 
the  long  vertical  limb  of  the  preopercle  finely  serrated.  Gill-mem- 
branes separate,  free  from  the  isthmus.  Branchiostegals  8.  Scales 
moderate  or  small,  ctenoid;  lateral  line  present,  its  scales  enlarged; 
abdomen  with  a  series  of  bon}^  plates,  each  ending  in  a  retrose  spine. 
Dorsal  fin  continuous,  short,  the  spines  graduated,  6  in  number;  anal 
with  3  graduated  spines;  caudal  forked,  it<4  rudimentary  rays  spinous; 
pectorals  low,  rather  long;  ventrals  I,  6,  rather  short.  Air  bladder 
simple.  Pyloric  cteca  numerous.  Vei'tebrae  11  +  15.  Deep-sea  fishes, 
red  in  color. 

Roulenger,  following  Lowe,  unites  Iloplosiethus  with  Trachichthys, 
The  difference  is  certainly  slight,  IIoploRtethm  lacking  vomerine  teeth 
and  having  6  dorsal  spines  instead  of  3. 

(pnXoY^  ai-mor;  (rrrjOo^^  breast.) 

4.  HOPLOSTETHUS  MEDITERRANEUS  Cuvier  and  Valenciennes. 
HINCHIDAI  (FLINT-PERCH). 

JJoploiielhu9  mediteiraneus  CrviER  and  Valenciennes,  Hist,  Nat.  Poiss.,  IV, 
1829,  p.  469;  Mediterranean  Sea. — (iGnther,  ('at.,  1, 1859,  p.  9  — Jordan  and 
GiLBKBT,  Ssmopfiis,  1883,  p.  458.— Goode  and  Bean,  Oceanic  Ichthyology, 
1896,  p.  18L— Ishikawa,  Prel.  Cat.,  1897,  p.  58;  Kii. 

Tradiichihys  fjretiams  Lowe,  Proc.  Zool.  Soc.  Lond.,  1839,  p.  77;  Madeira. 

HoploMidftujt  japonicuft  Hilgbndork,  Sitz.  Ges.  Naturforscthende  Fremulo,  Berlin, 
1879,  p.  78;  Japan. 

Hoploglethtut  medilerranetis  (var.  ?)  STiflNDAC'HNBR,  Fische  Japann,  I,  1883,  p.  10, 
pi.  i;  Tokyo. 

Head,  2J  to  2?;  depth,  2  to  2i;  D.,  VI,  13  to  U;  A.,  Ill,  9  to  10; 
P.,  I,  14  to  16;  v.,  I,  6;  ventral  scute-s,  9  to  15;  scales,  28  to  29. 
Itedy  ovate,  deep,  compressed,  and  covered  with  small  ctenoid  scales, 
ez(*ept  those  of  the  lateral  line,  which  are  enlarged;  al)ove  and  on  the 
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back  in  front  the  scales  are  exceedingly  small.  Head  very  large  and 
deep,  the  ridges  of  the  bones  elevated  and  forming  large  nmcous  cavi- 
ties between  covered  with  thin  transparent  membranes;  upper  profile 
roundly  c-onvex  from  the  snout;  eye  very  large,  in  the  upper  half  of 
the  head,  its  posterior  margin  nearer  the  gill-opening  than  the  tip  of 
the  snout,  3  in  the  head,  2  in  the  maxillary,  and  a  little  more  than  the 
width  of  the  interorbital  space;  mouth  oblique,  the  maxillary'  extend- 
ing till  a-short  distance  from  the  posterior  margin  of  the  eye;  nostrils 
large  and  directly  in  front  of  the  upper  part  of  the  eye,  like  most  of 
the  exposed  ridges  of  the  head  roughened;  the  lower  jaw  projecting 
and  with  a  small  protruding  process  at  the  symphysis;  above  the 
operculum,  at  the  origin  of  the  lateral  line  a  strong  spine,  and  another 
at  the  end  of  the  preoperculum  below,  the  latter  very  broad;  8  bony 
ridges  cross  over  from  the  eye  to  the  preoperculum;  teeth  small,  fine, 
and  in  broad  bands  in  the  jaws,  forming  a  series  slightly  enlarged 
inside;  no  vomerine  teeth;  interorbital  space  high  and  convexly 
rounded;  operclcs  with  many  strite;  gill-openings  very  large;  gill- 
rakers  6-f  16,  very  long  and  slender,  much  larger  than  thegill-filament«<; 
branchiostegals  8;  gill-membrane  free  from  the  isthmus;  dorsal  a  short 
distance  behind  the  gill-opening;  the  spinous  fin  graduated  to  the  last 
spine,  which  is  as  long  as  the  e3'e,  but  not  as  high  as  the  anterior  soft 
dorsal  rays,  which  are  the  highest  part  of  that  fin,  and  rounded;  anal 
spines  with  the  first  2  very  short,  and  the  third  very  long,  though 
not  equal  to  the  longest  anal  rays;  pectoral  very  long,  shorter  than  the 
head,  and  reaching  the  origin  of  the  soft  anal;  ventrals  short,  alK>ut 
If  in  the  head,  and  not  reaching  the  anus;  caudal  deeply  eniarginate 
and  with  the  lobes  somewhat  pointed;  rudimentary  caudal  ravs  devel 
oped  as  6  graduated  spines  above  and  l>elow.  The  lateral  line  a  series 
of  large  pores  obliquely  from  the  upper  part  of  the  head  to  the  base 
of  the  caudal.  Space  from  between  the  yentrals  to  the  anus  arraed 
with  a  single  series  of  backwardl}^  directed  seme.  Caudal  peduncle 
compressed  and  about  equal  to  the  eye. 

Color  in  alcohol  brown,  the  fins  pale,  the  inside  of  the  mouth  and 
the  peritoneum  black.  Total  length,  9^  inches.  Here  described  from 
specimens  dredged  in  Sagami  Bay  by  the  U.  S.  Fish  Commission 
steamer  All}atrosH, 

In  young  examples  the  ventrals  reach  the  anus,  the  pectorals  are 
longer,  the  preopercular  spine  is  longer,  and  in  the  smallest  examples, 
from  Kishyu,  the  sides  are  scaly  like  the  rest  of  the  body.  All  the 
specimens  have  the  single  bony  bridge  across  the  preoperculum  from 
one  margin  to  the  other  at  about  one-fourth  its  height. 

Coasts  of  Japan  in  deep  water;  our  specimens  dredged  in  deep  water 
by  the  U.  S.  Fish  Commission  steamer  AUmiroHH  in  Sagami  Bay,  at 
stations  2339  and  2348  and  at  stations  3721  and  3738  in  Suruga  Bay. 
We  also  have  a  small  specimen  from  Kishyu  (Kii). 

Digitized  by  VjOOQ  IL 
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We  are  wholly  unable  to  find  any  difference  between  our  specimens 
and  the  accounts  given  of  the  Mediterranean  species,  which  is  also  well 
diffused  in  the  deep  waters  of  the  Atlantic. 

4.  PARATRACHICHTHYS  Waite. 
ParalrachichthyR  Waitk,  Soient.  Results,  H.  M.  C.  S.  Thetip,  1899,  p.  64  (traiUii), 

This  genus  is  allied  to  Gephyrdh^ryx^  differing  in  the  anterior  inser- 
tion of  the  vent,  which  is  close  behind  the  ventral  tins;  a  series  of  bony 
serriv^  behind  the  vent.  Scales  small,  rough — ctenoid;  no  vomerine 
teeth;  dorsal  spines  6,  graduated.     Japan  to  Australia,  in  deep  water. 

(Ttapd,  near:  Trachichthys.) 

5.   PARATRACHICHTHYS  PROSTHEMIUS  Jordan  and  Fowler,  new  species. 

Head,  2|;  depth,  M;  D.  VI,  14;  A.  Ill,  9;  P.  1,  11:  V.  I,  ♦>;  ven- 
ti"3il  scutes,  9;  scales,  54.     Body  elongate,  compressed,  and  covered 


Fig.  1.— PARATRACHICHTHYS  PR06TUBMIU8. 

with  small,  rough,  ctenoid  scales,  those  of  the  lateral  line  not  espe- 
cially enlarged;  above,  on  the  front  part  of  the  back,  the  scales  are 
very  small.  Head  large,  deep,  and  compressed,  the  ridges  of  the 
bones  somewhat  elevated  and  forming  mucous  cavities  between  which 
are  thin  covering  membranes;  upper  profile  roundly  convex,  the  snout 
very  obtuse,  eye  large,  its  posterior  margin  nearer  the  tip  of  the  snout 
than  the  posterior  margin  of  the  gill-opening,  2'^  in  the  head;  1^  in  the 
maxillary,  and  greater  than  the  interorbital  space;  mouth  very  oblique, 
the  maxillary  extending  nearly  to  the  posterior  margin  of  the  eye; 
nostrils  large  and  directly  in*  front  of  the  e^^e;  above,  teeth  of  the  jaws 
very  fine  and  in  broad  bands;  no  vomerine  teeth;  lower  jaw  projecting; 
most  of  the  protruding  ridges  of  the  head  roughened;  above  the  oper- 
culum, at  the  origin  of  the  lateml  line  a  shai-p  spine  directed  JltM^lC 
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ward,  another  on  the  posterior  margin  of  the  opercle  above,  and  still 
another  at  the  end  of  the  preoperculum  below;  there  are  no  distinct 
bony  ridges  connecting  the  eye  with  the  anterior  edge  of  the  preoper- 
culum, and  the  latter  is  parallel  with  its  posterior  edge  but  not  crossed 
by  a  bony  bridge;  interorbital  space  flatly  convex;  opercles  with  many 
striae;  gill-opening  very  large;  gill-raker«  6-15,  very  long  ajjd  slender, 
much  longer  than  the  longest  gill-filaments;  branchiostegals,  8;  gill- 
membrane  free  from  the  isthmus.  Dorsal  a  short  distance  behind  the 
gill-opening,  graduated  to  the  last  spine,  which  is  the  longest  and 
nearly  equal  to  the  eye;  soft  dorsal  high  in  front  and  then  sloping 
behind;  anal  graduated  to  the  third  and  longest  spine,  which  is  not 
equal  to  the  higher  soft  rays;  pectoral  small,  1^  in  the  head,  and  reach- 
ing beyond  the  ventrals;  ventrats  short,  about  IJ  in  the  space  between 
their  own  origin  and  the  origin  of  the  anal;  caudal  emarginate  and 
the  lobes  pointed;  rudimentary  caudal  ra3^s  devoloped  as  6  graduated 
spines  above  and  below.  The  lateral  line  obliquely  running  from  the 
upper  part  of  the  head  to  the  base  of  the  caudal.  Caudal  peduncle 
compressed,  2^  in  the  head.  Space  from  between  the  ventrals  nearly 
to  the  origin  of  the  anal  provided  with  a  single  series  of  backwardly 
directed  serne.  Vent  in  front  of  the  abdominal  serrse  and  between 
the  ventrals. 

Color  in  alcohol  t)rown,  the  tins  all  jmle,  blackish  between  the  man- 
dibles and  over  the  bmnchiostegal  membranes;  peritoneum  black  and 
some  parts  of  the  niouth  blackish  inside.  Length,  2fV  inches.  Here 
described  from  a  specimen  dredged  at  station  8780  by  the  U.  S.  Fish 
Conmiission  steamer  AJhatrosH  in  Suruga  Bay. 

It  is  numbered  50575,  U.S.N.M. 

(7rfjo(T€/Ai6g^  forward,  in  allusion  to  the  location  of  the  vent.) 

FAMILY  III.  IIOLOCKNTRID.?^:. 

S()1.I)IER.FISHK8. 

Body  oblong  or  ovate,  modemtely  compressed,  covered  with  very 
strongly  ctenoid  or  spinous  scales.  Head  with  large  mucif  erous  cavities, 
eye  lateral,  very  large;  preorbital  very  narrow;  mouth  moderat-e, 
oblique;  premaxillaries  protractile;  maxillary  very  large,  with  supple- 
mental bone;  bands  of  villifonn  teeth  on  jaws,  vomer,  and  palatines. 
Opercular  bones  and  membrane  })ones  of  head  generally  serrated  or 
spinescent  along  their  edges.  Branchiostegals  8.  Gill-membranes 
separate,  free  from  isthmus,  (iills  4,  a  slit  behind  fourth.  Pseudo- 
branchiie  present,  (xill-rakers  moderate;  no  barbels.  Sides  of  bead 
sc*aly.  Lateral  line  present.  Dorsal  tin  very  long,  deeply  divided, 
with  about  11  strong  spines  depressible  in  a  scaly  groove;  anal  with  4 
spines,  the  third  longest  and  strongest;  ventrals  thoracic,  with  1  spine 
and  7  rays;  (caudal  deeply  forked,  with  sharp  rudimentary  rays  or 
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f uJiMii  at  base.  Vert(>]>iw  about  27.  Pyloric  coeca  8  to  25.  Air  blad- 
der large,  sometimes  connected  with  the  organ  of  bearing.  General 
color  red.  Young  with  the  snout  sharp  and  produced  (constituting 
the  nominal  genera  RhynuhiekthyH^  RJiamphoberyXy  and  Rhinoberyx^ 
based  on  peculiarities  of  immature  examples).  Skeletal  character 
GHsentially  in  Beryx^  the  fin  spines  much  stronger.  Graily  colored 
inhabitants  of  the  tropical  seas^  abounding  about  coral  reefs. 

a.   Preopercle  without  conspicuous  spine  at  its  angle;  scales  very  lai^  (about  28) 

and  very  rough (ktichihys^  5. 

cui.  Preopercle  with  a  conspicuous  spine;  suborbital  arch  simply  serrated;  scales 
moderate,  38  to  55;  mouth  moderate HolocentruSf  6. 

5.  OSTICHTHYS  Jordan  and  Evermann. 

Chtichihys  (Langsdorff  Ms.)  CrviSR  and  Valbncxenner,  Hist.  Nat  Poiss.,  Ill, 

1829,  p.  174  (japonicm;  name  only,  passing  n»ference). 
(MichthyH  Jordan  and  Evkrmann,  Fishes  N.  and  M.Am.,  1, 1896,  p.  846  [japonicm). 

This  genus  is  closely  related  to  Ilolocentrus^  differing  externally,  in 
the  absence  of  the  large  spine  at  the  angle  of  the  preopercle  and  espe- 
cially^ in  the  very  rough  surface  of  the  large  scales.  In  this  regard  it 
differs  from  Myrtprintis^  which,  while  lacking  also  the  preopercular 
.spine,  has  the  scales  of  ITnlovmtnis.  Ifolotra<thys  {lima)^  another 
genus  with  similarh'  rough  scales,  differs  from  Ostichthys  in  having 
the  scales  very  much  smaller,  about  -45  in  the  lateral  line  instead  of  28, 
as  in  OHtlchthyH, 

{o(Triov^  bone;  ix^vg^  fish.) 

6.  OSTICHTHYS  JAPONICUS   (Cuvicr  and  Valenciennes). 

KINDAI   (GOLDEN   PERCH);   NISHIKIDAI    (BRO(^AI)E    PERCH);   UMIKI- 
NUWO  (SEA  GOLD-FISH). 

Myrijtrislis  japoniruit  CvviKR  ami  Valenciennes,  Wwt.  Nat.  Poiss.,  IH,  1829, 
p.  173,  j)l.  Lviii;  Ja])anColl.  I^n^^lorff. — Schlhcjel,  Fauna  Japonica,  Poiss., 
1847,  p.  23,  pi.  i.v  a;  NagaHiiki.— (UtNTHKR,  Cat.  Fish.,  I,  1859,  p.  25;  Japan, 
China,  lie  <le  France. — Stkindachnek,  Fi.s<'he  Japans,  I,  1883,  p.  14;  Tokyo. 

Ostichfhys  japf mi rus  J oHiyA^  and  Eveiimann,  Phk*.  U.  S.  Nat.  Mils.,  XXV,  1902, 
p.  334;  Formosa. 

Head,  2i;  depth,  2i;  D.  XII,  13;  A.  IV,  11;  P.  1, 16;  V.  1, 7.  Scales, 
1-28-7.  Body  deep  and  compressed,  covered  with  large  scales  which  are 
provided  with  parallel  strife  forming  a  prickly'  edge  behind,  and  some 
of  the  middle  ones  shaip  and  strong.  Head,  large,  the  ridges  of  the 
l)ones  large  and  striate;  upper  profile  convex;  eye,  large,  above  and 
in  front,  SJ  in  the  head,  about  IJ  in  the  maxillary,  and  2i  in  the  height 
of  the  preoperculum;  the  mouth  is  ver}'  large,  inclined,  the  maxillary 
expanded  distally,  so  as  to  fall  very  little  short  of  an  eye  diameter, 
and  reaching  posteriorly  l)eyond  the  eye;  jaws  large  and  powerful, 
the  upper  scooped  out  in  front  so  that  the  symphysis  of  the  mandible 
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lits  in;  the  lower  jaw  projects;  teeth  in  small  rough  patches  or  bands 
in  the  jaws;  nostrils  close  together,  dii^ectly  in  front  of  the  eye,  and 
the  posterior  very  large,  4  in  the  eye;  lips  thick,  fleshy,  and  papillose; 
interorbital  space  Vi  in  the  eye;  very  slightly  elevated;  opercle  above 
with  a  strong,  backwardly  produced  spine;  9  scales  along  the  posterior 
edge  of  the  preoperculum  on  the  operculum  cheeks  scaled;  gill- 
opening,  very  large,  the  membrane  free  from  the  isthmus;  gill-rakers, 
0,  11,  very  long,  slendei',  pointed,  and  li  in  the.  eye.  Dorsal  in.serted 
before  the  posterior  edge  of  the  gill-opening,  third  and  fourth  species 
longest  and  strongest,  about  2i  in  the  depth  of  the  body;  soft  dorsal 
highest  in  front,  nearly  equal  to  the  highest  dorsal  spines;  the  third 
anal  spine  the  longest  to  the  eye,  the  soft  part  of  the  spine  nearly  as 


Fig.  2.— Ostu  hthyh  jAPONirrn. 


high  as  the  soft  dorsal;  pectomls  low,  a  little  in  front  of  the  dorsal, 
not  reaching  the  vent,  and  l^  in  the  head;  ventrals  below  j^ectorals 
shorter,  and  .the  spines  a  trifle  shorter  than  the  fourth  dorsal  spine. 
Lateml  line  inclined  to  the  base  of  the  caudal  from  the  upper  part  of 
the  head.  Caudal  peduncle  rather  thick,  compressed,  and  1|  in  the 
ventral  spine. 

Color,  in  ah'ohol,  pale;  in  life,  bright  crimson.  Length,  13i  inches. 
Here  descril)ed  from  a  specimen  from  Giran,  Formosa. 

Of  this  fine  large  fish  we  have  examined  a  living  specimen  in  the 
Asakusa  Aquarium  from  Misaki,  and  another  from  Giran,  Formosa. 
It  is  occasionally  taken  off  the  roi*kv  headlands  of  Southern  Japan, 
but  it  is  nowhere  common.     Our  figure  is  taken   from   the  Giran 

'*  '    '  Digitized  by  VoiOOQK^ 
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6.  HOLOCENTRUS  (Artedi)  Scopoli. 

Ilolocentrum  Artkdi,  Seba,  III,  about  1738,  iionbiiiomial  {rul/rum). 
Holocentrns  GRoiioyfy  Zoophyl,  1763,  p.  65  {rostratus,  iion binomial). 
Hohcenthrus  (Gronow)  Scxjpoli,  Int.  Hist.  Nat,  1777,  p.  449  (misprint). 
HolocerUrug  BhOCHj  IchthyoL,  IV,  1790,  p.  61  {sogo). 
Rhynchichlhys  Cuvier  and  Valenciennes,  Hist.  Nat.  PoisH.,   VII,  1831,  p.  503 

(pelamidis;  young). 
Rhinoberyx  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  237  {brachyrhyiichus; 

young;  scales  said  to  be  25;  may  represent  a  distinct  genus). 
HolocerUrum  of  authors  generally. 

Body  oblong, -moderately  compressed,  the  ventral  outline  nearly 
straight,  the  back  a  little  elevated,  the  tail  very  slender.  Head  com- 
pressed, narrowed  forward.  Operculum  with  a  strong  spine  above, 
below  which  the  edge  is  shai-ply  serrated;  a  strong  spine  at  the  angle 
of  preopercle.  Orbital  ring,  preorbital,  preopercle,  interopercle,  sub- 
opercle,  occiput,  and  shoulder  girdle  with  their  edges  sharply  serrate. 
Mouth  small,  terminal,  the  maxillary  not  extending  to  the  middle  of 
e^-e:  the  lower  jaw  projecting  in  the  adult;  in  the  young  (which  con- 
stitute the  supposed  genera  lihynchichthys  and  Rhinof}enjx)  the  snout 
is  much  produced.  Maxillary  broad,  striate,  with  a  supplemental 
bone.  Eye  excessively  large.  Scales  moderate,  closely  imbricated, 
the  posterior  margin  strongly  spinous.  Lateml  line  continuous. 
Dorsal  deeply  emarginate,  the  spines  usually  11,  depressiblc  in  a 
groove;  soft  doi*sal  short  and  high;  anal  with  4  spines,  the  first  and 
second  quite,  small,  the  third  veiy  long  and  strong,  the  fourth  smaller; 
caudal  widely  forked;  both  lobes  with  the  rudimentary  rays  spine- 
like;  ventrals  large,  I,  7,  the  spine  very  strong.  Species  numerous, 
remarkable  for  the  development  of  sharp  spines  almost  everywhere  on 
the  surfacje  of  the  body. 

{okoz^  whole;  Kkvrpov^  spine;  spinous  all  over.) 

a.  Scales  36  to  37. 

6.  Color  red,  striped  with  white;  spinous  dorsal  plain spinosissimwi,  7. 

bb.  Color  red,  striped  with  black;  spinous  dorsal  with  black  blotches,  .alhoruber^  8. 

€ia.  Scales  48;  color  red,  striped  with  darker;  base  of  i)ectoral  and  tips  of  caudal 

black iUodaiy  9. 

7.  HOLOCENTRUS  SPINOSISSIMUS  Schlegel. 

ITTODAI  (NUMBER  ONE  PERCH). 

Holocentrus  8f)inosi«timuif  Sc'hle<;el,  Fauna  Japonica,  1847,  p.  22,  pi.  viii,  A;  Naga- 
saki.—GtJNTHER,  Cat.  Fish.,  I,  1859,  p.  41  (copied). 

Head,  2J;  depth,  2f;  D.,  XI,  13;  A.,  IV,  9;  P.,  I,  13;  V.,  I,  7. 
Scales  3-37  or  38-6.  Body  rather  long,  compressed,  and  covered  with 
large,  striated  scales,  rather  rough  to  the  touch.  Head  compressed, 
and  the  upper  profile  somewhat  convex;  eye  large,  its  posterior  margin 
nearer  the  gill-opening  than  the  tip  of  the  snout,.2f  in  the  head  and  equal 
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to  the  maxillary;  snout  bluntly  pointed.  2  in  the  eye;  nostrils  directly 
in  front  of  the  eye,  and  the  posterior  very  large;  mouth  inclined,  the 
maxillary  expanded  distally  till  it  is  2f  in  the  eye,  and  reaching  below 
the  first  two-thirds  of  the  eye;  teeth  in  fine,  roughened  bands  in  the 
jaws;  the  lips  rather  thick  and  fleshy;  the  lower  jaw  projects  but  little; 
interorbital  space  concave  above  and  equal  to  about  three-fifths  the 
eye;  bones  on  the  head  rough,  striated,  and  with  the  edges  serrated; 
two  opercular  spines;  preoperculum  with  its  lower  angle  with  a  strong 
backward  spine;  five  rows  of  scales  on  the  cheeks;  preorbital  spine 
strong;  gill-opening  large;  gill-rakers  7+10,  rather  shoi-t  and  most  of 
them  poorly  developed.  Dorsal  before  the  edge  of  the  gill-opening 
and  the  pectoral,  the  third  and  fourth  spines  the  highest;  soft  dorsal 
highest  in  front  and  nearly  as  high  as  the  spinous  dorsal;  third  anal 
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spine  very  strong  and  long,  though  not  as  long  as  the  longest  raj's, 
which  arc  in  front;  pectonil  a  trifle  shortt»r  than  the  ventral,  and  about 
equal  to  the  third  anal  spine;  ventmls  a  little  behind  pectorals  and 
with  their  tips  reaching  for  nearly  two-thirds  the  spai^c  between  their 
bases  and  the  origin  of  the  anal;  caudal  emarginate,  the  lobi»s  distinct: 
rudimentary  caudal  rays  several  and  developed  as  graduated  spines 
above  and  below;  latiM'al  linens  inclosed  from  the  head  to  the  base  of 
the  caudal;  caudal  peduncle  compressed,  about  two-thirds  the  eye. 

Color  plain  brown  in  alcohol,  with  traces  of  \)  longitudinal  silvery 
bands,  and  the  cheeks  and  opercles  silvery.  Length  7  inches.  Here 
described  from  two  examples  from  Wakanoura. 

Color  in  life  brilliant  scarlet,  with  white  strijjes,  one  stripe  extending 
obliquely  below  the  eye.  DgtizedbyV^OOgK^ 
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This  beautifully  colored  fish  is  occasionally  taken  on  rocky  shores 
in  the  Kuro  Shiwo,  of  southern  Japan.  Our  specimens  are  from 
Wakanoura,  where  it  is  common  in  the  open  water. 

(spinosissimns^  most  spiny.) 

8.  HOLOCENTRUS  ALBORUBBR  Lac^pide. 

f  Scixtia  rubra  ForskAl,  Deecr.  Anim.,  1775,  p.  48;  Red  Sea. 

r  Pfrco  rufcra  ScHNRiDER,  Syst.  Ichth.,  1801,  p.  90  (after  Forektil). 

/  Holocentrw  ruber  ROppell,  Atl.,  1828,  p.  83,  pi.  xxii,  fig.  1;  Red  Sea. 

Ilolocentrum  ruiyrum  Gunther,  Cat.  Fish.,  I,  1859,  p.  35  (in  part?);  Ainlx>ina, 

Japan,  Louisiades,  Philippines,  China,  India,  Red  Sea.— Bleeker,  Atl.  Ichth. 

IX,  pi.  Ill,  fig.  4. 
{Ilolocentrum  rubrum  Day,  Fishes  India,  pi.  xli,  fig.  4,  is  aj>i>arently  some  other 

fish.) 
Holocenlntm  rubrum  Ishikawa,  Prel.  Cat,  1897,  p.  58;  Miyakoshiiiia. 
Ilolocentrum  alborubrum  LACKPfeDE,  Hist.  Poiss.,  IV,  1803,  p.  372;  China  St>a8, 

from  a  Jajjanese  print. — Richardson,  Ichth.  China,  1846,  p.  223;  Canton. 
/  Perca])raslin  Lac^pede,  Hist.  Poiss.,  IV^,  1803,  p.  418;  New  Britain. 
/  i/b/oc<rn/rM7n  f>n>n^i^eCuviER and  Valenciennes,  Hist.  Poiss.,  Ill,  1829,  p.  197; 

VII,  p.  497;  Red  Sea,  Pondicherry. 
f  Ilolocentrum  marginatum  CuviSRand  Valenciennes,  Hist.  Poiss.,  Ill,  1829,  p. 

216;  India. 

Head,  24;  depth,  2f;  D.,  XI,  13;' A.,  IV,  10;  P.,  I,  13;  V.,  I,  7. 
Lateral  line  3-36-7.  Body  elongate,  compressed,  and  covered  with 
rather  large  ctenoid  scales.  Head  modei*ate,  the  upper  profile  strongly 
convex  over  the  eyes;  eye  large,  2$  in  the  head  and  impinging  upon 
the  upper  profile;  snout  pointed,  a  little  over  half  the  eye;  mouth 
terminal,  inclined,  the  lower  jaw  slightly  projects,  and  the  maxillary 
does  not  reach  the  middle  of  the  eye;  teeth  minute  and  in  bands  in  the 
jaws;  nostrils  directly  in  front  of  the  eye  and  the  posterior  very  much 
the  larger;  cheeks  with  4  rows  of  scales;  interorbital  space  slightly  con- 
cave; opercles  with  two  strong  spines;  the  preoperculum  with  a  single 
strong  spine  below,  and  the  preorbital  spine  short;  head  more  or  less 
striate,  and  with  the  edges  of  the  bones  more  or  less  denticulate;  gill- 
opening  large;  gill-rakers  6-10,  slender,  pointed,  rather  poorly  devel- 
oped. Dorsal  about  over  the  pectorals,  the  spinous  fin  rather  high, 
highest  in  the  middle  and  in  front;  soft  dorsal  about  over  the  spinous 
anal,  the  anterior  rays  the  highest,  but  not  as  high  as  the  anterior  rays 
of  the  soft  anal,  which  are  also  the  highest  of  that  fin;  third  anal  spine 
strong,  long,  and  at  least  ecjual  to  the  highest  anal  ray;  pectorals 
shorter  than  the  ventrals,  about  1|  in  the  head;  ventrals  behind  the 
pectorals;  the  spine  a  little  more  than  two-thirds  the  length  of  the  fin, 
and  its  tip  not  reaching  the  vent;  caudal  forked,  the  lobes  produced; 
rudimentary  caudal  rays  as  4  graduated  spines  above  and  below.  I^at- 
eral  line  nearly  concurrent  with  the  back  to  the  base  of  the  caudal; 
caudal  peduncle  compressed,  about  H  in  the  eye. 

Color  in  alcohol  brown,  dark  and  deep  above,  the  sides  with  about^ 
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9  longitudinal  bro&d  bands  following  the  course  of  the  scales;  dorsal 
light,  with  the  membrane  between  the  first  3  spines,  with  a  broad 
blackish  band  above,  which  is  continued  on  the  membrane  of  the  rest 
of  the  fin  as  a  broad  black  blotch  in  front  of  each  spine;  membrane, 
including  the  fourth  anal  spine  to  the  first  soft  ray,  black;  edge  of  the 
caudal  above  and  below  brownish;  the  head  above  is  more  or  less  uni- 
form brownish;  the  lower  surface  of  the  body  has  a  silvery  appear- 
ance; membrane  between  the  ventral  spine  and  the  first  ray  white. 

In  life  the  species  was  deep  red  with  white  longitudinal  stripes. 

Length  about  5f  inches.  Here  described  from  an  example  from 
Okinawa,  Riukiu. 

Of  this  strongly  marked  species  we  have  one  specimen  from  Nafa,  in 
Okinawa.  It  agrees  fairly  with  Gunther's  description  of  HolocetUnis 
ruber^  or  leather  with  the  Japanese,  Louisiade  and  Amboina  specimens, 
having  the  anal  spine  5  in  total  length,  not  4^,  as  in  the  Red  Sea 
example,  presumably  typical  of  //.  7niher,  In  Bleeker's  figure  the 
preopercular  spine  is  represented  as  much  longer  than  in  our  examples. 
Day's  description  and  figure  differ  so  much  that  we  suppose  them  to 
belong  to  another  species.  In  view  of  the  uncertainty  as  to  the  iden- 
tity^ of  the  Japanese  form  with  IIolocei\trm  ruber  of  the  Red  Sea,  we 
retain  provisionally  the  name  Holocentrm  alhifrither^  which  seems  to 
admit  of  no  doubt.  The  species  may  however  prove  fully  identical 
with  IMoeentrm  riibtr, 

{(dbu8^  white;  rither^  red.) 

g.  HOLOCENTRUS  ITTODAI  Jordan  and  Fowler,  new  species. 

Head  3i;  depth  24;  D.,  XI,  14;  A.,  IV,  11;  P.,  I,  13;  V.,  I,  7. 
Lateral  line  3-48-7.  Ik>dy  elongate,  compressed,  and  covered  with 
small,  ctenoid  scales.  Head  i-ather  small,  the  upper  profile  strongly 
convex  over  the  eyes;  eye  very  large,  2^  in  the  head,  and  impinging 
upon  the  upper  profile;  snout  pointed,  about  2  in  the  eye;  mouth 
small,  inferior  and  inclined,  the  maxillary  not  reaching  to  the  middle 
of  the  eye;  teeth  minute  and  in  bands  on  the  jaws;  nostrils  directly  in 
front  of  the  eye  and  the  posterior  very  nmch  the  larger;  interorbital 
space  slightly  concave,  cheeks  with  5  rows  of  scales;  opercles  with  2 
strong  spines;  the  preoperculum  with  a  single  strong  spine  below,  and 
the  preorbital  spine  short;  head  more  or  less  striate  and  with  the 
edges  of  the  bones  finally  denticulate.  Gill-opening  large,  the  gill- 
rakers  5+11,  slender,  pointed,  rather  poorly  developed.  Dorsal  about 
over  the  pectoral,  the  spinous  fin  rather  high,  highest  in  the  middle; 
soft  dorsal  beginning  over  the  origin  of  the  spinous  anal,  the  anterior 
i-aj's  the  highest,  but  not  as  high  as  the  anterior  rays  of  the  soft  anal, 
which  are  also  the  highest  of  that  fin;  third  anal  spine  strong,  long, 
and  equal  to  the  highest  soft  ray;  pectomls  shorter  than  the  ventrals, 
about  li  in  the  head  and  about  equal  to  the  third  anal  spine;  caudal 
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forked,  the  lobes  produced;  rudimentary  caudal  rays  as  4t  graduated 
spines  above  and  below.  Lateral  line  inclined  to  the  base  of  the  caudal ; 
caudal  peduncle  compressed,  about  li  in  the  eye. 

C.V>lor  red  in  life,  in  alcohol  brown,  the  sides  with  11  white  longi- 
tudinal bands  following  the  course  of  the  scales;  spinous  dorsal  with 
11  narrow  white  longitudinal  band  running  not  far  from  the  base  of 
the  fin,  al)ovc  which  in  front  is  a  broad  blackish  Imnd,  distinct  between 
the  first  3  spines  only. 

Total  length  441  inches.  Here  described  from  a  specimen  from 
Okinawa,  Riukiu. 


Fig.  4.— Holocentrus  ittodai. 

Of  this  species^  we  have  a  single  example  from  Nafa,  in  Okinawa. 
It  is  apparently  nearest  to  Iloloceiitrus  diadetna,  but  it  is  markedly 
different  in  color. 

{ittodai^  number  one  Tai  or  Porgy ;  Rto^  meaning  number  one  among 
luany,  (probably  for  its  beauty.) 

FamUy  IV.  POLYMIXUD^. 

BARBUDOS. 

Body  rather  elongated  and  compressed;  scales  not  serrated;  lateral 
line  continuous  with  back;  head  compressed,  and  with  a  decurved  pro- 
file; preoperculum  serrated;  mouth  with  a  lateral  and  nearly  horizon- 
tal cleft;  teeth  villiform,  on  both  jaws  and  on  palate;  branchiostegal 
ajiertures  large,  the  gill-mem])ranes  separate,  free  from  the  isthmus; 
branch iostegals  4;  dorsal  moderately  elongatinl,  with  several  spines, 
increasing  backward;  anal  opposite  the  posterior  portion  of  dorsal, 
armed  with  3  or  4:  spines;  pectorals  with  branched  rays;  ventral  fins 
thoi*acic,  each  with  a  spine  and  6  or  7  I'ays. 
Proc.  N.  M.  vol.  xxvi— 02 2 
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number  (29).  The  family  is  distinguished  by  the.  combination  of  chin 
barrels,  increased  number  of  rays,  and  small  number  of  branchioste- 
gals.  The  increased  number  of  ventral  rays  and  the  structure  of  the 
fins  points  plainly  to  Berycoid  affinities.  According  to  Boulenger,  the 
skeleton  is  essentially  that  of  Beryx^  and  the  species  resemble  Mul- 
lidro  in  the  peculiar  hyoid  barbels,  but  in  no  other  regard. 

A  single  genus,  with  a  few  species,  inhabiting  rather  deep  waters  in 
the  tropical  Atlantic  and  Pacific. 

7.  POLYMIXIA  Lowe. 

Polymixia  Lowe,  Trans.  Cambr.  Phil.  Soc,  18:58,  p.  198  (fiobUis). 

Nemohrama  Valenciennes,  Berher-Webb  and  Berthelot,  Ichth.  lies.     Canar., 

1844,  p.  40  (webbii). 
Dinemus  Poky,  Memorial  II,  1860,  p.  160  {veniuftus). 

Characters  of  tlie  genus  included  above. 

{TtoXvg.  many;  //r^i«r,  mixing;  a  mixture  of  the  characters  of  many 
groups.) 

lo.  POLYMIXIA  JAPONICA  Stelndachner. 

GINME  (SILVER  EYE). 

Polymixia  jajxmica  Steindachneb,  Fische  Japans,  I,  1883,  p.  12,  pi.  iv,  fig.  2, 
1883;  Tokyo.— Ihhikawa,  Prel.  Cat,  1897,  p.  58;  Tokyo. 

Head  2}  to  3;  depth  2^  to  2i;  D.,  V,  33  to  34:;  A.,  IV,  15  to  16; 
P.,  I,  15  to  10;  v.,  I,  ().  Scales  7-60-16.  Body  long,  compressed, 
with  the  anterior  profile  convex  and  descending  from  the  eye  to 
the  snout;  posterior  profile  gradually  descending  to  the  caudal  fin; 
posterior  profile  nearly  straight.  Scales  small  and  rough.  Head 
compressed  and  more  or  less  scaly;  eye  large,  3  in  the  head  and  If 
in  the  maxillary;  snout  short,  very  obtuse,  produced,  about  IJ  in 
eye  and  3  in  the  maxillary;  mouth  large,  inferior,  the  maxillary 
expanded  distally  until  a  little  more  than  half  the  eye  and  reaching 
a  short  distance  behind  the  eye;  jaws  with  broad,  rough  patches  of 
minute  teeth;  mandibular  barbels  reaching  the  ventmls  in  smaller 
specimens;  suborbital  narrow,  about  one-third  the  eye;  nostrils  close 
together  in  front  of  the  eye,  the  posterior  an  elongate  slit,  the 
anterior  rounded  and  covered  by  a  flap;  interorbital  space  convex, 
scaled  till  even  with  the  front  margin  of  the  eye,  a  little  less  than  the 
eye  and  2  in  the  maxillary;  preoperculum  and  operculum  scaly.  Gill- 
opening  large,  the  gill-mkers  5+9,  modemti^  compressed.  Origin  of 
the  dorsal  nearer  the  tip  of  the  snout  than  the  base  of  the  caudal;  the 
spinous  dorsal  with  weak  spines,  gmduated  to  the  last,  which  is  the 
longest  and  more  than  half  the  length  of  the  highe.st  soft  rays  which 
includes  the  first  7  or  8,  the  rest  of  the  soft  dorsal  being  low  and  of 
uniform  height;  anal  spines  weak  and  graduated  to  the  fourth  or 
longest;  first  anal  ray  the  longest,  higher  than  the  fourth  anal  spine, 
and  similar  in  shape  to  the  dorsal;   pectorals  li^^Cshort,  reaching 
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beyond  the  first  dorsal  rays  and  about  equal  to  the  maxillary;  ven- 
trals  short,  beginning  in  front  of  the  dorsal  and  extending  for  about 
four-ninths  the  distance  between  their  own  bases  and  the  origin  of  the 
anal;  caudal  deepl}'  forked  and  the  lobes  pointed.  Lateral  line  oblique 
to  the  caudal  peduncle,  where  it  runs  sti*aight  to  the  tjase  of  the 
caudal.     Caudal  i)eduncle  compressed  and  equal  to  the  eye. 

Color  in  alcohol*  brown,  al>ove  and  on  the  back  darker  and  richer; 
on  the  sides  series  of  longitudinal  stripes  of  silvery;  base  of  the  pec- 
toral black,  together  with  the  caudal  lobes  and  the  upper  portion  of 
the  anterior  soft  dorsal  rays;  peritoneum  black. 

Length  84^  inches.     Here  described  from  examples  from  Misaki. 

Our  numerous  specimens  were  taken  at  Misaki  on  long  lines  by 
Kumakichi  Aoki,  the  fisherman  collector  of  the  marine  laboratory  of 
the  Imperial  University  of  Tokyo.  The  species  is  sufficiently  distinct 
from  Poh/mictia  lawei  of  the  Atlantic,  having  smaller  scales  and  larger 
fins.     It  is  known  tx)  fishermen  as  Glnme  or  Silver  Eye. 

Family  V,  MONOCENTRID.E. 

PINE-CONE  FISHES. 

The  characters  of  the  family  are  those  of  the  single  genus,  Mmwcen- 
ina.  Two  species  arc  known,  Japanese  and  Australian.  The  single 
genus  is  notably  unlike  any  other  kind  of  fish  whatever,  but  it  seems 
to  be  nearest  the  Berycoids. 

8.  MONOCENTRIS  Schneider. 

.Va/iorc/i/W*  Schneider,  Syst.  Ichth.,  1801,  p.  100  (carinatuj^). 
Lepimcanthus  Lackpei>b,  Hist.  Nat.  Poise.,  Ill,  1802,  p.  321  (jafHtninis). 

liody  short,  deep,  compressed,  covered  with  very  large  bony  scales, 
joined  to  form  a  coat  of  mail.  Snout  blunt,  rounded,  protruding 
Iwyond  the  mouth;  mouth  moderate,  villiform;  teeth  on  jaws  and 
I)alatine^,  none  on  vomer;  eye  modemte;  branch iostegals  8;  opercular 
bones  entire;  suborbitals  with  radiating  ridges.  Dorsal  spines  iso- 
lated; soft  dorsal  moderate;  ventmls  reduced  to  a  strong  spine  and  8 
soft  rays.  Caudal  not  forked.  According  to  Boulenger,  the  skeleton 
of  Mofiocentris  show  some  affinity  to  that  of  the  Berycidr^^  but  differs 
considerably  in  "the  total  absence  of  ribs  on  any  of  the  vertebrae  ante- 
rior to  the  seventh. '^ 

{piovog^  one;  Kevrpov^  spine.) 

II.  MONOCENTRIS  JAPONICUS  (Houttuyn). 

MATSUKASAUWO  (PlNIvCX)NE  FISH);  MATSUKASAGO  (PINE  SOULPIN) ; 
TAIMlTKO-NO-<iP:NPACHI«  (DICK,  THE  BRIDECiROOM  FISH). 

GaMeroiAeuiijaponinis  Houttuyn,  Act.  Soc.  Ilarl.,  XX,  1782,  pi.  ii,  p.  329,  Nagasaki. 
SeUnia  japonica  (catapfiracta)  Thunbero,  Nor.  Act.  Sci.  Suec,  XI,  1790,  p.  102, 
pi.  Ill;  Nagasaki. 

«  Genpachiy  a  boy's  name  corresponding  to  Tom  or  t^icll.  °^  o 
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MonocerUrU  cataphracta  Blbrksk,  Kon.  Ak.  Wet.  Amob.,  1853y  p.  5;  KaminoaekL 
LepUacanthus  japonicus  Lac^pj^de,  Hist    Nat.  Poise.,  Ill,  1802,  p.  321  (after 

Houttuyn). 
Mo7ii}centnif  jajx/nicus  Cuvier  and  Val3NCIknne8,  Hist.  Poise.,  IV,  1829,  p.  461, 

pi.  xcvii;  Japan  (('oil.  Tilesius) — StiiLBtJEL,  Fauna  Japonica,  1847,  p.  50, 

pi.  XXII,  fig.  1;  Nagasaki — StEixDAriiNER,  Fische  Japans,  I,  1883,  p.  9;  Enos- 

hinia,  Nagasaki,  Kaiiagawa,  Philippines. 
Mwioci'ntrus  mrinnUi  S('iineii>£r,  Syst.  Ichth.,  1801,  p.  100;  pi.  xxiv;  Japan  (called 

Mojwrentrin  cataphracta  on  plate). 

Head  2i  to  2i^;  depth  Iji  to  If;  D.,  V  or  VI;  11  to  12;  A.  10;  P.  I, 
13;  V,  I  3;  scales  2-12  to  14^.  Body  deep,  compressed,  covered  with 
large  scales,  which  are  very  roughly  striated  and  each  with  a  median 
keel  armed  with  a  series  of  several  baekwardly  projecting  short  spines, 
so  as  to  form  7  rows  along  the  sides;  there  is  a  ventral  keel  similar  to 
the  scales  along  the  sides.  Head  without  scales  but  very  rough,  the 
ridges  elevated  and  with  papillose  skin  stretchng  from  one  to  the 
other,  leaving  large  mucous  cavities  underneath;  the  depth  of  the  head 
about  equal  to  it^s  length;  eye  a  little  in  front  of  the  middle,  3i  in  the 
head,  greater  than  the  snout,  and  1^  in  the  interorbitul  space;  nostrils 
directly  in  front  of  the  eye,  the  posterior  very  much  the  larger;  snout 
very  round,  obtUvse,  and  projecting  beyond  the  mouth;  the  mouth 
large,  oblique,  and  inferior,  with  the  maxillary  extending  to  below 
the  posterior  margin  of  the  eye;  jaws  without  teeth;  interorbital  space 
roundly  convex;  gill-opening  rather  large,  with  well-developed  flap 
and  forming  a  free  fold  across  the  isthmus;  gill-rakers  somewhat 
numerous,  slender,  and  at  least  as  long  as  half  of  eye;  the  skin  between 
the  jaws  below  is  coai-sely  papillose  or  fringed;  origin  of  the  dorsal  a 
little  behind  the  gill-opening;  spinous  dorsal  composed  of  at  least  3, 
very  often  4,  very^  robust,  strong,  pointed  spines,  inclined  alternately 
somewhat  to  one  side  of  the  body  or  the  other,  the  first  always  the 
shortest,  and  the  second  always  the  longest,  the  other  dorsal  spines 
obsolete;  soft  dorsal  high  in  the  middle  with  rounded  edge;  anal  high 
in  front  and  sloping  behind;  higher  than  the  soft  dorsal;  pectorals 
low,  li  in  the  head;  ventral  spine  very  strong,  long,  li  in  the  head, 
and  reaching  the  anus  caudal  with  both  lobes  pointed,  the  edge  emar- 
ginate;  caudal  peduncle  a  little  less  than  the  eye. . 

Color  in  alcohol,  pale  brown;  each  scale  with  skin  at  its  base  black- 
ish, forming  a  reticulated  pattern  as  it  shows  along  the  edges;  jaws, 
blackish;  several  blackish  bands  radiating  from  the  eye  and  around 
the  opercles.     Total  length,  5  inches. 

Here  described  from  Nagasaki  examples. 

Color  in  life,  coppery  brown  above  and  on  the  fins;  sides  and  below, 
copi)ery  yellow;  outlines  of  scales,  blackish. 

This  extraordinary  little  fish  is  rather  common  in  clear  waters  with 
rocky  bottom  off  the  coast  of  Japan.  Our  numerous  specimens  are 
from  Tokyo,  Misaki,  Wakanoura,  Sagami  Bay,  Suruga  Bay,  Nagasaki, 
and  Nafa  in  Okinawa.  Digitized  by  VjOOQIC 
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Houttuyn  observer  in  regard  to  this  spei'ies:  "1  have  never  seen 
the  equal  of  it."  It  is  ceiiainly  one  of  the  most  aberrant  of  all  known 
fishes. 

SUMMARY. 

Family  I.   BRRYCiniK. 

1.  Benfj'  CUivier. 

1.  deeadadyhui  Cii\ier  and  Valenciennes. 

2.  spUndetut  Lowe;  Tokyo,  Yokohama. 

Family  II.  Tracitichthyid;r. 
2.   Gephyroberif.r  Boulenger. 

3.  jnponimis  (Dixlerlein);  Suruga  Bay. 

3.  Ifoplostethvs  Cuvier  and  Valenciennes. 

4.  jneiUterraneiis  Cuvier  and  Valenciennes;  Saganii  Bay,  Suniga  Bay,  Kishyu. 

4.  ParcUrorhichthys  Waite. 

5.  j)ro«tIiemius  Jordan  and  Fowler;  Suruga  Bay. 

Family  III.  Hoixkientrid.f.. 
5.  Ostichthys  Jordan  and  Evernmnn. 

6.  japonirtis  (Cuvier  and  Valenciennes);  Misaki,  (xiran. 

6.  irolocerUrnit  Scopoli 

7.  stpinostMmus  Schleg^l;  Wakanoura. 

8.  cUhoruber  Lac^pt^e;  Okinawa. 

9.  iltodai  Jordan  and  Fowler;  Okinawa. 

Family  IV.  Polymixiid.f.. 
7.   Polymina  Ix)we. 

10.  japnnica  Steindacher;  Misaki. 

Family  V.  Monooextrid.k. 
8.  .}fonorentris  Schneider. 

11.  japoninut  (Ilouttnyn);  Tokyo,  Misaki,  Wakanonra,  Sunijra  Bay,  Na<j:asaki 

and  Nafa. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


JAPANESE  STALK-EYED  CRUSTACEANS. 


By  Mary  J.  Rathbun, 

Second  Assistant  Otirator^  IHrisian  of  Mariiie  Invertebrates. 


The  collection  here  described  was  obtained  by  Dr.  David  S.  Jordan 
and  Mr.  J.  O.  Snyder  during  the  summer  of  1900,  while  making  a 
special  investigation  of  the  fishes  of  Japan  under  the  auspices  of  the 
Hopkins  Laboratory  of  Stanford  University.  The  specimens  were 
taken  along  shore,  mostl}'^  in  the  seine.  The  new  species  number  nine 
shrimps  and  one  hermit  ci-ab.  To  show  the  relation  of  the  species 
of  ParapeJiceiiH  of  the  velutiniui  type,  descriptions  of  two  additional 
Hl>ecies  in  the  U.  S.  National  Museum  ai'e  included. 

The  drawings  were  made  by  Miss  Sigrid  Bentzon.  The  type  speci- 
mens are  in  the  U.  S.  National  Museum. 

Order  DECAPODA. 

Suborder  BRACUYURA. 

Family  OCYPODID.l^:. 

EUCRATE  CRENATA  dc  Haan. 

Cancer  (Eucrate)  crenattis  de  Haan,  Fauna  Japon.,  Crust.,  1835,  p.  51,  pi.  xv, 

%.  1. 
Eucrate  crenata  Alcock,  Jour.  Asiatic  Hoc.  Bengal,  LXIX,  1900,  p.  .SOO,  and 

synonymy. 

Wakanoura,  Kii;  2  males,  1  female. 

CARCINOPLAX  LONGIMANUS  (de  Haan). 

Cancer  (Ourtcnotus)  longirwmns  de  Haan,  Fauna  Jax)on.,  Crust.,  18.35,  p.  50,  pi. 

VI,  fig.  1. 
CarvinopUix  longirnavus  Alcxxk,  Jour.  Asiatic  Soc.  Bengal,  LXIX,  1900,  p.  303, 

and  synonymy. 

Wakanoui-a,  Kii;  4  males,  3  females,  larpfe;  15  males,  18  females, 
medium. 
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CARCINOPLAX  VESTITA  (de.Haan). 

Cancer  (Curtonotus)  veniitm  de  Ha  an,  Fauna  Japon.,  Crust,  1835,  p.  51,  pi,  v, 

fig.  3. 
Cnrdnoplax  vestituH  Milne  Edwards,   Ann.  Sci.  Nat.  (3),  Zool.,  XVIII,  1852, 

p.  164  [128]. 

Wakanoura,  Kii;  6  males,  3  females. 

Family  GRAPSID^E. 

HEMIGRAPSUS  SANGUINEUS  (de  Haan). 

Grapms  {Grapms)  mnguineus  de  Haan,  Fauna  Japon.,  Crast..  1835,  p.  58,  pi. 

XVI,  fig.  3. 
HeUrograpsus  mnguineuft  Milne  Edwards,  Ann.  Sci.  Nat.  (3),  Zool.,  XX,  1853, 

p.  193  [159]. 

Tokyo,  9  males;  Misaki,  Sagami,  1  male;  Wakanoura,  Kii,  1  female. 

ERIOCHEIR  JAPONICUS  de  Haan. 
Orapgus  (Eriocheir)  japonicus  de  Haan,  Fauna  Japon.,  Crust.,  1835,  p.  59,  pi. 

XVII. 

Eriochirus  japonicus  Milne  Edwards,  Ann.  Sci.   Nat.  (3),  Zool.,  XX,  1853,  p. 
176  [142]. 

Aomori,  Rikuoku;    Same,   Rikuoku;    Wakanoui'a,   Kii;    Chikugo 
River,  Kurume,  Chikugo. 

PLATYGRAPSUS  DEPRESSUS  (de  Haan). 

Gtapsus  (Plaiynotus)  dejyre8»n.s  de   Haan,  Fauna  Japon.,  Crust.,  1835,  p.  63,  pi. 

VIII,  fig.  2. 
Platygrapgns  dejrresms  Stimpson,  Proc.  Aca<i.  Nat.  Sc;i.  Pliila.,  X,  1858,  p.  104  [50], 

Hakodate,  Hokkaido. 

SESARMA  (HOLOMETOPUS)  H^MATOCHEIR  (de  Haan). 

Grapms  {Pachysoma)  hunnalocheir  de  Haan,  Fauna  Japon.,  Crust,  1835,  p.  62, 

pi.  viii,  fig.  4. 
HolometopiUi  hieinalocheir  Milne  Edwarixs,  Ann.  8c»i.  Nat.  (3).  Zool.,  XX,  1853, 

p.  188  [154]. 

Mogi,  near  Nagasaki. 

Family  PILUMNID^:. 
LIAGORE  RUBROMACULATA  de  Haan. 

Cancer  (lAagore)  mhroimtnilniuH  de  Haan,  Fauna  Japon.,  Crust.,  1835,  p.  49, 
pi.  V,  tig.  1. — Berthold,  Ahh.  Konigl.  (tcs.  Wlss.  (uHtingen,  III,  1845,  p.  18. 

Wakanoura,  Kii;  10  males,  9  females.  .    r^r^,^,,> 
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ATERGATIS  OCYROE  (Herbst). 

Cancer  ocyroe  IIerbht,  Natiir.  d.  Krabben  u.  Krebse,  III,  IH.  2,  1801,  p.  20,  pi. 

LIV,  fig.  2. 
Atergalis  floridua  Aixxxtk,  Jour.  Afliatic  Sck*.  Bengal,  LXVIl,  1898,  ji.  98,  and 

synonymy. 

Minaki.  Sagami. 

XANTHO  SCABERRIMUS  Walker. 

Xaniho  Acttberrimus  Walker,  Jour.  Linn.  Soo.  Tendon,  XX,  1887,  pp.  109  and 

115,  pi.  VII,  figs.  1^. 
Xaniho  (Ijyphoxanihua)  scaberrimtiM  Alcock,  Jour.  Asiatic  8oc.  Bengal,  LXVII, 

1898,  p.  116. 

Wakanoura,  Kii;  1  female. 

LBPTODIUS  EXARATUS  (MUne  Edwards). 

Chiarodiug  exaraius  Milne  Edwards,  Hist.  Nat.  Oust.,  I,  1834,  p.  402. 
Tjeptodius  ejraratus  A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  IV, 

1868,  p.  71. 
Xantho  (Ijeptodius)  exaratus  Alcxkjk,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898, 

p.  118,  and  synonymy. 

Musaki,  Sagami. 

Familj^  PORTUNTDiE. 

OVALIPES  BIPUSTULATUS  (Milne  Edwards). 

JHati/onifhu»  hipuslulatiui  Milne  Edwards,  Hist.  Nat.  Crust.,  I.  18;W,  p.  437,  pi. 

XVII,  figs.  7-10. 
f*jf/nffteg  {Anigopwt)  puncttda  dk  Ha  an.  Fauna  Japon.,  Crust.,  1835,  p.  44,  jil.  ii, 

fig.  L 
Oralijien  bipusttdaiiuf  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  XXI,  1898,  p.  597. 

Same,  Kikuoku. 

LIOCARCINUS  STRIGILIS  (Stimpson). 

P(/rtunus  (Poriunwf)  rorrugntwt  dk  Haan,  Fauna  Japon.,  Crust.,  1835,  ]).  40  (not 

P.  corrugatuK  Leach). 
/Vwiuntw  «<ri^/«  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  38  [:«>]. 

Misaki,  Sagami;  Wakanoura,  Kii;  Nagasaki,  Hizen. 

As  compared  to  Z.  cm^ncgahifn  (Leach),  Z.  HtrujUw  is  longer  and 
narrower— length  0.85  to  0.87  of  width;  in  Z.  connigahtM^  length 
0.79  to  0.8  of  width.  The  antero-lateral  margin  is  relatively  longer 
than  the  postero-lateral.  The  median  tooth  of  the  front  is  more  tri- 
angulsi:,  its  sides  at  right  angles  to  each  other,  tip  acute;  in  Z.  cnrru- 
fjatH4f  the  sides  form  an  obtuse  angle,  which  is  bluntly  rounded. 

Dirn^n^ions, — ^Male,  length  22.6  mm.,  width  26.6  mm.;  female^ 
length  26.2  mm.,  width  30  mm.  Stimpson's  type  was  very  small, 
said  to  be  0.28  of  an  inch  long,  0.3  of  an  inch  wide.     This  is  P59WAyp 
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an  error,  as  in  his  figure  (unpuhliHlied)  the  carapac*e  UH^sures  13.5 
mm.  lon|^  hv  15.5  mm.  broad;  the  ti^^ure  is  enlarged  twice,  making 
the  actual  measurements  6.75  mm.  by  7.75  mm.,  or  0.26  by  0.3  inch. 

PORTUNUS  PBLAGICUS  (Liiuueus). 

CunoT pelagu-UK  Linn^bib,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.628. 
Pfirtunwf  pelagictts  FABBicirs,  Suppl.  Ent.  Syst.,  1798,  p.  367. 
Nejdnnui  pelagu-un  Aix-ock,  Jour.  Aniatie  Hoc.  Bengal,  LXVII,  18ft8,  p.  34,  part; 
not  all  references  to  synonymy. 

Kawatana;  1  male,  1  female. 

PORTUNUS  TRITUBERCULATUS  (Miers). 

PortunuJi  {Xej)tu7im)  peUigicm  de  Haan,  Fauna  Japon.,  Cniat.,  1835,  p.  37,  pis. 

IX  and  X. 
Keplunm  triiuberculaiug  Miers,  Ann.  Mag.  Nat.  Hist.   (4),  XVII,  1876    p   2->l 

and  (5),  V,  1880,  p.  238. 
Xeptunus  (Nejdunm)  fjelagicua  var.  trUuf^ndatuM  Oktmakk,  Zool.  Jahrh     SyeL 

VII,  1«K3,  p.  74. 

Wakanoura,  Kii,  1  female;  Yokohama,  1  male,  1  female,  and  Hako- 
date, 1  female,  l\  S.  Fish  Commission  steamer  AlhafrtMs;  Japan,  3 
males,  2  females. 

This  form  seems  to  me  specifimlly  distinct  from  /*  peUvgicuH^  of 
which  32  specimens  have  Iwen  examined.  In  /*.  tritubercid^itu^^  the 
granules  of  the  carapace  are  much  finer  and  more  numerous.  There 
is  a  very  prominent  lump  on  the  postgastric  and  two  on  the  c^ixliae 
region.  The  front  has  only  two  teeth  l^etween  the  inner  orbital  teeth 
the  two  small  teeth  at  the  l)ase  of  the  epistomial  spine  being  absent! 
The  middle  lol>e  of  the  supraorbital  border  is  rounded,  not  dentiforni 
nor  spiniform.  The  anterior  margin  of  the  arm  carries  4  (in  one  case 
3)  spines.  The  length  of  the  sixth  aMominal  somite  in  the  male  is 
greater  than  its  i)roximal  width;  in  1\  pehujicm  less,  or  just  equal  to 
that  width.  The  sternum  of  the  female  is  coarsely  granulate;  carina 
of  second  and  third  abdominal. segments  laterally  strongly  pVoduced 
in  an  acute  tooth  or  spine. 

PORTUNUS  GLADIATOR  Fabricius. 

PoriunuH  gladiator  FAHRirirs,  Sup])l.  Ent.  Syst.,  1798,  p.  368 

NqAuiim  (Amphitrite)  gladiator  Aix<x'k,  Jonr.    Asiatit;  So«-    Bengal     T  VVTtt 
189<),  p.  :i5,  and  f^ynonymy.  '  ^    »^--v\iii, 

Wakanoura,  Kii;  1  male,  1  female. 

Anq^Jt^'trite  media  Stimpson,  as  figured  by  him  in  his  unpublished 
report  on  the  CrusUicea  of  the  North  Pacific  Exploring  Expedition 
differJ^  from  I\  (jiadlator  in  the  nearly  equal  and  equafly  advanced 
teeth  of  the  front,  the  appressed  and  overlapping  antero-lateral  teeth 
the  shorter  lateral  spine.  ^       ^    .    r^r>oi^>  ' 
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PORTUNUS  ttASTATOIDES  Fabricius. 

Poriunttf  Aa«totou2es  Fabrictus,  Sappl.  £Dtom.  Syst.,  1798,  p.  368. 
Neptanus  (HeUernu)  kagtaUndes  Aixx)CKf  Jour.  Asiatic  Soc.  Bengal,  LXVIII,  1899, 
p.  38,  and  nynonymy. 

Wakanoura,  Kii,  1  young  male,  1  female;  Nagasaki,  Hizen,  4  males, 
6  females. 

CHARYBDIS  JAPONICA  (A.  Milne  Edwards). 

Portunus  (Charybdis)  6 — deniatus  de  II  a  an,  Fauna  Japon.,  Crust.,  1836,  p.  41, 

pi.  XII,  fig.  1.     Not  Cancer  sexderUattut  Herbst. 
Qoniosoma  japonicum  A.  Milne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  X,  1861, 

p.  373. 

Matsushima,  Rikuzen;  Tpk^^o;  Wakanoura,  Kii;  Onomichi,  Bingo; 
Nagasaki,  Hizen. 

CHARYBDIS  MILES  de  Haan. 

Pnrtunus  {Cliaryltdis)  mUe»  de  Haan,  Fauna  Japon.,  Crust.,  1835,  p.  41,  pi.  xi, 

fig.  1. 
Charybdia  (Goniowma)  miles  Aix^ock,  Jour.  Asiatic  So<*.  Bengal,  LXVIII,  1899, 
p.  62,  and  synonymy. 

Wakanoura,  Kii. 

CHARYBDIS  VARIEGATA  (Fabricius). 

Pfjriunun  ixtriegaius  Fabricius,  Suppl.  Ent.  Ryst.,  1798,  p.  304. 
Charybdis  {Goniosoma)  variegata  Aixxkk,  Jour.  Asiatic^  Soc.  Bengal,  T.XVIII, 
1899,  p.  60,  and  synonymy. 

Wakanoura,  Kii,  1  male,  1  female;  Nagasaki,  Hizen,  2  males,  1 
female. 

The  specimens  have  been  compared  with  a  photogniph  of  Fabricius's 
types  in  the  museum  at  Copenhagen. 

CHARYBDIS  TRUNCATA  (Fabricius). 

Portunus  trunccUus  FABiiicirs,  Suppl.  Ent.  Syst.,  1798,  p.  365. 

Portunus  ( ThalamUa)  trancatus  DE  Haan,  Fauna  Japon.,  Crust.,  1836,  p.  43,  pi.  ii, 

fig.  3,  and  pi.  xii,  fig.  3,  male  only. 
Ooniosoma  omaium  A.  Milne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  X,  1861, 

pp.  376  and  385.     Not  G.  tmncntum  A.  Milne  Edwards,  Ar(;b.  Mus.  Hist.  Nat. 

Paris,  X,  1861,  pp.  380  and  385,  pi.  xxxiv,  fig.  4. 
Charybilix  {G(mioheUenus)  dniaia  Aixx)CK,  Jour.  Asiatic  Soc.  Bengal,  LXVIII,  1899, 

p.  64,  an<l  synonymy. 
ClianjMis  ( Goiiioneptunus)  truncata  Borradaile,  Fauna  and  (leog.  Maldive  and 

lAcc^adive  Arch.,  I,  1902,  p.  200. 

Wakanoura,  Kii;  Nagasaki,  Hizen. 

The  specimens  were  compared  with  a  photograph  of  the  Fabrician 
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CHARYBDIS  SUBORNATA  (Ortmann). 

Portantu!  [ThalamiUi)  tnntcattM  de  Haan,   Fauna  Japon.,  Crust.,    1835,    p.    43, 

pi.  XII,  fig.  3,  female  only;  1849,  p.  244. 
Pitrtunus  {Charyhdh)  truncahis,  rarietcut,  de  Haan,  Fauna  Japon.,  Crust.,  1838, 

p.  65,  pi.  XVIII,  fig.  2. 
(ionioneptiLnm  mUfrnain^  Ortmann,  Zool.  Jahrb.,  Syst.,  VII,  1893,  p.  79,  pi.  iii, 

fig.  9. 
CharyhdM  (Gonioneptunus)  (runcaia  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVIII, 

1899,  p.  67.     Not  Oonimoma  trun/Hitum  A.  Milne  Mwards,  Arch.  Mus.  Hist. 

Nat.  Paris,  X,  1861,  pp.  380  and  385,  pi.  xxxiv,  fig.  4. 

VVakanoura,  Kii;  Ononiichi,  Bingo. 

THALAMITA  SIMA  Milne  Edwards. 

ThalamiUt  sima  Milne  Edwards,  Hist.  Nat.  Crust.,  1, 1834,  p. 460. — Alcock,  Jour. 

Asiatic  Soc.  Bengal,  LXVIII,  1899,  p.  81,  and  synonymy. 
Portnnns  ( TfuUainiia)  arcuatus  de  Haan,  Fauna  Japon.,  Crust.,  1836,  p.  43,  pi.  ii, 

fig.  2;  pi.  XIII,  fig.  1. 

Misaki,  Saganii;  Nagasaki,  Hizen. 

Family  CANCRlDiE. 

TELMESSUS  ACUTIDENS  (Stimpson). 

Cheiragonus  acutidens  Stimpson,  Proc.  Acad.  Nat.  Soi.  Phila.,  X,  1868,  p.  40  [37]. 
Telmemis  arutidens  Benedict,  Proc.  U.  S.  Nat.  Mus.,  XV^,  1892,  p.  228,  pi.  xxvi, 
fig.  1,  and  synonymy. 

Moronin,  Hokkaido;  Hakodate,  Hokkaido  (many  young);  Aomori, 
Kikuoku. 

Family  MAUD^. 

HUENIA  PROTEUS  de  Haan. 

Maja  {Huenia)  elongata  de  Haan,  Fauna  Japon.,  Crust.,  pi.  xxiii,  figs.  4,  5.o 
Maja  [Iliienia)  henMlai  de  Haan,  Fauna  Japon.,  Crust.,  pi.  xxiii,  fig.  6.« 
Maja  (Huenia)  proteus  de  Haan,  Fauna  Ja{)on.,  Crust.,  1839,  p.  95. 
Iluema  proUiis  Alcock,  Jour.  Awatic!  Soc.   Bengal,  LXIV,  1895,   p.  195,  and 
synonymy. 

Nagasaki,  Hizen. 

PUGETTIA  QUADRIDENS  (de  Haan). 

Pha  {Ilalhnm)  (fuadridem  de  Haan,  Fauna  Japon.,  Crust,  pi.  xxiv,  fig.  2, 1838.'' 
Pisa  (llalimus)  iricisa  dk  Haan,  Fauna  Jai)on.,  Crust.,  pi.  xxiv,  fig.  3,  1838. 
J*isa  [Menaelh'nis)  incina  dk  Haan,  Fauna  Japon.,  Crust.,  pi.  g. 
Pirn  (MemiHhiuji)  qtuidridens  dk  Haan,  Fauna  Japon.,  Crust.,  pi.  o. 
Pixfi  {MnifM'thiaa)  (piadridfnx  de  Haan,  Fauna  Japon.,  Crust.,  1839,  p.  97. 
I*iwi  (Menoethiuit)  Inrifnin  de  Haan,  Fauna  Ja{)on.,  Cru.4t.,  1839,  p.  98. 
Piujettia  (piadridtnis  IlATifiuN,  Phk*.  U.  S.   Nat.  Mus.,   XVII,   1894,  p.  71,  and 
synonymy. 

Hakodate,  Hokkaido,  and  Misaki,  Sagami;  specimens  of  typical  form. 

ff  Si>o<'ifi('  name  correcttMl  in  text. 

''  Pj).  65-72  and  ])ls.  xxiv,  e  and  k,  Fauna  Japon.,  C'rust.,  api>eare<i  in  1838,  accord- 
ing to  Bull.  S<u.  Phys.  Nat.  Neerhmde,  Aug.  31,  18.38. 
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DOCLEA  CANALIFBRA  Stimpson. 

IkjcUn  rattalifera  Stimpbon,  Prbc  Acad.  Nat.  iSci.  Pliila.,  IX,  1857,  j).  217  [23].— 

Alcxjck,  Jour.  Asiatic  Soc.  Bengal,  hXIV,  1895,  p.  228. 
Dodra  japonica  Ortmann,  Zool.  Jahrb.,  Syst.,  VII,  1893,  p.  46,  pi.  iii,  fig.  4. — 

AiiTOCK,  Jour.  Asiatic  Soc.  Bengal,  LXIV,  1895,  p.  227. 

Wakanoura,  Kii;  3  males,  3  females. 

The  two  largest  males  agree  with  descriptions  of  D,  jajLHrnlca;  in 
the  four  smaller  specimens,  however,  the  spines  are  all  better  devel- 
oped, the  posterior  of  the  branchial  spines  'being  the  largest  one  on 
the  lateral  margin.  Stimpson's  description  was  based  on  a  young 
male,  of  which  a  figure  was  made,  but  is  yet  unpublished. 

HALIMUS  DIACANTHUS  (de  Haan).  a 

I^im  (Naxia)  diacantha  de  Haan,  Fauna  Japon.,  Crust.,  1838,  pi.  xxiv,  fij^.  1; 

18.39,  p.  96,  and  pi.  <;. 
HywAenus  diacatUhtM  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXIV,  1895,  p.  210,  and 

synonymy. 

Wakanoura,  Kii;  Nagasaki,  Hizen. 

MICIPPA  PHILYRA  (Herbst). 

Oonrer  philyra  Hkrbkt,  Natur.  Krabben  u.  Krebee,   III,  Pt  8,  1803,  p.  51,  pi. 

LVIII,  fig.  4. 
Micippa  phUyra  Alcock,   Jour.  Asiatic  Sot*.   Bengal,  LXIV,  1895,  i).  249,  and 

synonymy. 

Wakanoura,  Kii. 

MICIPPA  THALIA  (Herbst). 

Oiw^pr  MaZia  Hbrbst,  Natur.  Krabben  u.   Krebse,   III,  Pt.  3,   1803,  p.   50,    pi. 

LVIIf,  ^^  3. 
Micippa  thaiia   Alcxx:k,   Jour.  Asiatic  Soc.  Bengal,    LXIV,    1895,   p.  251,  and 

synonymy. 

Nagasaki,  Hizen. 

Family  PARTHENOPID^. 

LAMBRUS  VALIDUS  de  Haan. 

Parthenope  (Lambrus)  ralida  de  HAAN,Fauna  Japon.,  Crust.,  1839,  p.  90,  pi.  xxi, 

fig.  1,  and  pi.  XXII,  fig.  1. 
Ijoanbnuf  validtM  Ortmann,  ZooI.  Jahrb. ^  Syst.,  VII,  1893,  p.  414,  and  synonymy. 

Wakanoura,  Kii. 

LAMBRUS  LACINIATUS  de  Haan. 

Parthenops  {Lambrus)  laciniaia  dbHaan,  Fauna  Japon.,  Crust.,  1839,  j).  91,  pi. 

XXII,  figs.  2  and  3  {valida  on  plate). 
Jjombrus  larinialus  Ortmann,    Zool.   Jahrb.,   Syst.,    VII,   1893,    p.    415,    and 

synonymy. 

Wakanoura,  Kii;  Onomichi,  Bingo;  Nagasaki,  Hizen. 

«1  have  shown  elsewhere  (Proc.  Biol.  8oc.  Wash.,  XI,  1897,  IK^^JI^^^^^\^ 
is  a  synonym  of  Halimus.  -  ^  ^ 


30  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvi. 

Family  CALAPPIDJ5. 

CALAPPA  PHILARGIUS  (Linn^us). 

Cb/ajujpapAitor^itw  A uxK'K,  Jour.  Asiatic  iSoc.  Bengal,  LXV,  1896,  p.   145,    and 
synonymy. 

Nagasaki,  Hizen;  1  female. 

Family  MATUTIDiK. 

MATUTA  LUNARIS  (ForsUl). 

Cancer  lunaris   FokskAl,  Descriptiones  Animalium,  1775,  p.  91.'  Not  C.  hinarif 

Rumph,  1706. 
Cancer  victor  Fabricius,  Ent.  Syet.,  II,  1793,  p.  449. 
Matuta  victor  Yabrkivh,  8uppl.  Ent.  Syat.,  1798,  p.  369.— Alcxkk,  Jour.  Asiatic 

Soc.  Bengal,  LXV,  1896,  p.  160,  and  synonymy. 

Nagasaki,  Hizen;  1  female. 

Matuta  lunarls  Alcock"  should  be  known  a8  M,  planlpei<  Fabriciu.s, 
The  original  of  Herhst's  pi.  vi,  fig.  44,  is  probably  not  extant;  it  wa:> 
not  to  be  found  during  1113'  visit  to  the  Berlin  Museum  in  18i>6. 

Family  LEUCOSIID^E. 

PERSEPHONA  FUGAX  (Fabricius). 

Mifrafugojc  Alcxx^k,  Jour.  Asiatic  Soc.  Bengal,  LXV,  1896,  p.  202,  and  synonymy. 

Wakanoura,  Kii  (numerous);  Nagasaki,  Hizen. 

I  think  that  the  genus  Myra  Leach  is  not  distinct  from  Pernephfrna 
Leach. 

LEUCOSIDES  LONGIPRONS  (de  Haan). 

JjetK-osia  Umgijrom  Auxxk,  Jour.  Asiatic  Soc.  Bengal,  LXV,  1896,  p.  220,  and 
synonymy. 

Wakanoui-a,  Kii;  1  male. 

Leiico8ldei<  Rathbun,  181)7,*  was  substituted  for  LeucoHta  I^ea<»h,  not 
Leurosla  Fabricius,  restricted  by  Latreille. 

ARCANIA  SEPTEMSPINOSA  (Fabricius). 

Arcania  fteptemHjmiom  Alcx)ck,  Jour.  Asiatic  Sen-.  Bengal,  LXV,  1896,  p.  265,  and 
synonymy. 

Wakanoura,  Kii. 

ARCANIA  UNDECIMSPINOSA  de  Haan. 

.      Arcania  undechmtpimm  Alcock,  Jour.  Asiatic  Soc.  liengal,  LXV,  1896,  p.  286, 
and  synonymy. 

Wakanoura,  Kii;  Nagasaki,  Hizen. 

«  Jour.  Asiatic  Si>c.  Bengal,  LXV,  1896,  p.  161.  1 

ftproc.  Biol.  Soc.  Wash.,  XI,  p.  leoigitized  by  VjOOQ IC 
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Family  DORIPPID^. 

DORIPPE  DORSIPES  (Linnaeus). 

Dorippe  dorsipea  Aixxx'k,  Jour.  Asiati«*  8oc.  Bengal,  LXV,  1HJ)6,  p.  277,  and 
synonymy. 

Wakanoura,  Kii;  Nagasaki,  Hizen. 

DORIPPE  JAPONICA  de  Siebold. 

Dorippe  jajHmUn  de  Siisboli),  Spicilegia  Faunw  Japoniav,  1824,  p.  14. — Feri'skac, 

Bull,  dee  8ci.,  IV,  1825,  p.  87.— de  Haan,  Fauna  Japon.,  Crust,  1849,  p.  122. 

Dorippe  callidd  de  Haan,  Fauna  Japon.,  Crust.,  pi.  xxxi,  %.  1."    Not  Fabricius. 

Wakanoura,  Kii;  2  females. 

DORIPPE  GRANULATA  de  Haan. 

Dorippe  nma  de  Haan,  Fauna  Japon.,  Crust,  pi.  xxxi,  fig.  2.«    Not  Milne 

Edwanls. 
Dorippe  granuiala  de  Haan,  Fauna  Japon.,  Crust,  18J^9,  p.  122.     Not  i>.  granu- 

lata  Alcock,  Jour.  Asiatic  S(x;.  Bengal,  LXy,  1896,  p.  279. 

Minyako,  Rikuzen;  Wakanoura,  Kii;  Nagasaki,  Hizen. 

/>.  granvlata  is  very  different  from  D,  fiicchlno  (Horhst).  The 
surface  of  the  carapace  is  covered  with  granules,  especially  dense  on 
the  branchial  regions,  smallest  on  the  protogastric  and  frontal  regions, 
absent  from  the  sulci  and  from  the  margin  of  the  gastric  region.  The 
width  between  the  tips  of  the  exorbital  teeth  is  only  half  or  less  than 
\\  \\i  the  greatest  width  of  the  carapace.  The  spine  at  the  lower  inner 
a  gle  of  the  orbit  is  very  short,  not  nearly  as  advanced  as  the  front. 
The  roof  of  the  endostomial  canal  project^  as  a  slight  rim  beyond  the 
front.  The  outer  surface  of  the  chelipeds  is  granulate  except  on  the 
fingers,  and,  in  the  female  and  the  smaller  cheli{)ed  of  the  male,  on 
(be  lower  central  and  distal  portion  of  the  palm.  The  margins  and 
carinae  of  the  second  and  third  pairs  of  legs,  save  on  the  dact\^li,  are 
^ranulat«,  the  granules  very  fine  on  the  propodi. 

Dimemiimff. — Male,  length  28.3  mm.,  width  32.5  nun.,  exorbital 
width  14.6  mm.,  length  of  second  ambulatory  leg  76  mm.  Female, 
Icnf^rth  24.6  mm.,  width  27.6  mm.,  exorbital  width  13.4  mm.,  length  of 
second  ambulatory  leg  65  mm. 

Suborder  ANOMLRA. 

Family  RANINID.*:. 

RANINA  RANINA  (Linnaeus). 

Cancer  raninus  LmK^KUs,  8yst.  Nat,  10th  ed.,  I,  1758,  p.  625. 
Ranina  9cahTay  terrain,  and  dentata  of  authors. 

MLsaki,  Sagami,  1  male,  1  female;  Nagasaki,  Hizen,  I  male. 


« Specific  name  corrected  in  text.  ^.^.^.^^^  ^^  V^OOglc 
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Family  DROMIID.E. 

DROMIA  DORMIA  (Linnaeus). 

Onurr  Ihnnia  Linn^kus,  AnHi?n.  Acad.,  VI,  1703,  p.  413;  SyHt.  Nat,  12th  «l., 

I,  rt.  2,  1767,  p.  1043. 
Drumia  Humphli  ALt"Ot'K,  Jour.  Ai^iatic  Soc.  Bengal,  LXVIII,  1899,  p.  137,  and 

synonymy. 

Wakanoura,  Kii;  1  male. 

Family  LATRElLLllDJi. 

LATREILLIA  VALIDA  de  Haan. 

IjntreillUi  viUiiUi  dk  IIaan,  Fauna  Japon.,  Crust.,  1839,  p.  107,  pi.  xxx,  fig.  1. — 
Hendeusox,  Chall(?nger  Itept,  XXVII,  1888,  p.  24. 

Wakanoura,   Kii;.l   female  with  ova,  lacking  the  chelipeds.     The 
frontal  .spines  have  a  subterminal  spinule. 

Family  LITHODID.E. 

CRYPTOLITHODES  EXPANSUS  Miers. 

Cryptolithwleit  expatmuf  Miers,  Proc  Zool.  Soc.  London,  1879,  pp.  21  and  47. 

Minyako,  llikuzen,  1  male. 

Ijcngth  51.6  mm.,  length  of  rostrum  J). 5  mm.,  width  78.9  mm.; 
length  measured  from  outer  angle  of  orbit  backward  45  mm. 

Carapace  transversely  oblong,  without  lateral  angles,  covered  with 
minute  vesicular  s<»ta^  springing  from  minute  punct«,  and  also  with 

larger  puncta^.  There  is  a 
prominent  protuberance  on 
the  cardiac  region,  and  one 
on  either  side  of  it  on  the 
branchial  region,  the  three 
forming  a  transverse  series 
and  springing  from  a  com- 
mon base.  A  similar  prom- 
inence occupies  the  gastric 
region,  and  through  it  a 
median  ridge  runs  on  to  the 
distal  half  of  the  rostrum. 
The  anterior  half  of  each 
lateral  expansion  is  occu- 
pied by  a  low  prominence  which  is  tuberculated.  The  right  expansion 
is  a  little  larger  than  the  left.  The  margin  of  the  carapac»e  is  furnished 
with  small  l)lunt  te(*th  or  tul)ercles  at  irregular  and  remote  intervals; 
these  number  about  :U,  the  largest  ones  being  at  the  outer  angle  of  the 
orbit.  The  rostrum  is  moderately  deflexed,  projects  well  beyond  the 
anterior  margin  of  the  carapace,  is  nearly  as  long  as  its  width  at  base, 


Fig.  1.- 


L'RYITOLITHODES  EXPANSUS,  OUTLINK  OF 
CARAPACE,    X  J. 
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sides  gradually  converging  and  slightly  convex,  extremity  truncate, 
.save  for  a  .small  median  tubercle. 

The  eyes  reach  half  the  length  of  the  rostrum.  The  second  segment 
of  the  outer  antennie  has  a  l)i8pinose  outer  crest,  one  .spine  pointing 
forward,  the  other  backward.  The  acicle  is  nuich  broader  than  its 
axial  length;  its  distal  margin  (which  is  directed  obliquely)  is  concave. 

In  the  left  cheliped  (the  right  is  missing),  the  basis  and  ischium  are 
tul>ercuIous  l)el()w;  merus  tricarinate,  the  inner  carina  cut  into  4  irreg- 
ular teeth,  and  continuing  a  similar  carina  on  the  i.schium;  the  upper 
surface  of  the  carpus  is  rough,  the  inner  margin  and  angle  laminar, 
the  outer  carina  blunt,  a  blunt  tooth  at  lower  distal  angle.  Palm  and 
finofers  tuberculous  inside  and  out,  a  sharp  carina  on  upper  surface  of 
palm,  ending  distally  in  an  acute  conical  tooth,  a  blunt  carina  on  lower 
margin  of  proi>odus.  Fingers  considei'ably  longer  than  upper  margin 
i>f  palm,  almost  meeting  when  closed,  dactylus  carinatcd  above,  carina 
ending  proximally  in  a  lo>)e.  The  ischium  of  the  ambulatory  legs  is 
provided  with  a  tooth  on  the  posterior  distal  angle  of  the  upper  mar- 
g-in,  this  tooth  increasing  in  size  from  the  first  to  the  third  pair.  Mar- 
gins of  succeeding  joints  broadly  laminate;  the  meri  with  1  superior 
and  !i  inferior  laminse,  carpi  with  1  superior,  propodi  and  dactyli  with 
1  superior  and  1  inferior.  The  legs  in  a  natural  position  are  concealed, 
but  when  extended,  the  last  and  half  of  the  penult  .segment  reach  beyond 
the  carapace. 

The  length  of  the  abdomen  exceeds  by  a  small  particle  its  width  at 
base.  The  first  segment  is  very  short,  almost  linear;  its  width  is  less 
than  half  the  width  of  the  .second.  The  second  has  a  median  suture 
and  each  half  is  venti-ally  concave.  The  sutures  })etween  the  lateral 
plates  alternate  with  those  between  the  segments.  The  third  to  sixth 
segments,  inclusive,  taken  together  aie  concave;  the  third  is  narrow 
and  transvci*sely  sulcate. 

Family  PAGriilD.K 

DARDANUS    Paulson. 

Pagurun  Fabriciuk,  Syst.  Eiitoiu.,  1775,  p.  410  (part). — Stimpson,  Prof.  Arad. 

Nat.  Sri.  Phila.,  X,  18oS,  p.  23.3  [71]. 
Ihtrdaniis  Paulson,  Cnwt.  Kc<l  Sea,  1875,  p.  90. 
PagurkiH  Benedict,  Bull.  U.  S.  Fish  Comm.  for  UKX),  II,  1901,  p.  141. 

Dtirdaiim^  a  genus  made  by  Paulson  for  Pagunu^  depnssus  Heller, 
is  shown  by  Kossmann"  not  to  differ  from  PcKjnruH  (so  called).  The 
name  Ufardanm  is  therefore  available  in  placQ  of  PagurtaH  Benedict, 
th(*  name  Pagnrm  having  been  tmnsf erred  to  the  group  called  Eupa- 
f/urttM  ])v  Brandt. 


"Zool.  Ergeb.  Reise  Rothen  Meeren,  1877,  p.  76. 
PrOC.    N.   M.  vol.   XXVi-02 3  Digitized  by  ^OOglc 
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DARDANUS  PUNCTULATUS    (Olivier). 

Pagtmi*  pmictulatm  Olivier,  Encyc.  Meth.,  Hist.  Nat.,  Insectes,  VIII,  1811,  p. 
641. — Ortmann,  Zool.  Jahrb.,  Syst,  VI,  1892,  p.  286,  ami  synonymy. 

Wakanoura,  Kii;  two  specimens,  one  in  shell  of  Pyrulu  reticulaia 
Lamarck." 

DARDANUS  SCULPTIPES  (Stimpson). 

Pagurus  setifer   de    Haan,   Fauna    Japon.,   Crust.,  1849,   p.   209   (not  Milne 

Edwards). 
Pagurus  sculptipe^  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  246  [84]. — 
Ortmann,  Zool.  Jahrb.,  Syst.,  VI,  1892,  p.  287,  and  synonymy;  X,  1897, 
p.  275. 
Wakanoura,  Kii;    12  specimens  in  shells  of   Dolium  varifigatum 
Lamarck,  Banella  alVivarkosa  Roe,  Fusus  inconstans  Lischke,  Septa 
rwdifet^a  Lamarck,  and  Ilemifu^us  tornathuia  Gmelin. 

DARDANUS  IMPRESSUS  (de  Haan). 
Pagurus  impressus  de  Haan,  Fauna  Japon.,  Crust,  1849,  p.  207,  pi.  xlix,  fig.  3. 

Wakanoura,  Kii;  1  male  in  shell  of  Dolium  fimhriatum  Sowerby. 

DARDANUS    HAANII,  new  name. 

Pagurus  asj)€r  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  208,  pi.  xlix,  fig.  4.— 
Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  246  [84].  Not  P.  asper 
Milne  Edwards,  1848. 

Misaki,  Sagami;  1  male,  larger  than  the  one  figured  by  de  Haan,  in 
shell  of  Turho  jap&iiious  Roe.  The  thorax  measures  28  mm.  long,  the 
larger  hand  21.6  mm.  long  on  its  lower  margin. 

The  peduncle  of  the  outer  antenna  is  a  little  longer  than  the  eye. 
The  lower  margin  of  the  ischium  of  the  left  cheliped  has  a  row  of  3 
molariform  tubercles.  Lower  inner  margin  of  ischium  and  merus 
aimed  with  stout  irregular  spines,  one  at  the  proximal  end  of  merus 
much  the  strongest.  Outer  margin  of  merus  denticulate;  from  this 
margin  a  short  row  of  tubercles  extends  along  lower  surface;  upper 
margin  squamose,  a  terminal  spine.  Carpus  spinose;  4  spines  on  inner 
margin,  4  smaller  on  anterior  margin;  2  oblique  intermediate  rows,  one 
of  5  spines  terminating  at  inner  distal  angle,  the  other  of  3  spines; 
lower  distal  margin  in  part  cristiform  and  denticulate. 

The  depth  of  the  palm  is  greater  than  its  width;  loWer  margin 
marked  by  a  sinuous  line  of  strong  molariform  tubercles;  lower  half 
of  outer  surface  nearly  smooth,  densely  punctate,  and  with  fine 
granules  near  the  margins;  upper  half  of  surface  armed  with  tubercles 
arranged  for  the  most  part  in  4  or  5  longitudinal  rows,  with  some 
granules  interspersed;  near  the  upper  margin  they  become  stronger, 

«The  shells  mentioned  in  this  paper  were  named  by  Mr.  C^X.^Simpson. 
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and  somewhat  spiniform;  the  innermost  row  of  4  spines  runs  along  the 
proximal  three-fifths  of  the  palm:  the  next  row,  of  4  spines  also, 
occupies  only  the  distal  half.  The  pollex  has  a  row  of  pearly  granules 
near  the  upper  margin ;  the  opposing  margins  of  the  fingers  are  dentate, 
fitting  neatly  together,  the  proximal  teetii  very  fine;  the  dactylus 
carries  3  rows  of  tubercles  on  its  outer  surface. 

PAGURUS   MIDDENDORPFII  Brandt. 

Pagurus  {Eupoffurus)  middendorffii  Brandt,  in  Middendorff'H  Bibir.   Raise,   II, 

Pt.  1,  1851,  p.  108,  pi.  V,  figs.  1-16. 
Eupagiirus  middendorffii  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  250 

[88]. 
Eupa^urus  middendorfft  OtenLAna,  Zool.  Jahrb.,  Syet.,  VI,  1892,  p.  301. 

Mororan,  Hokkaido,  2  small;  Hakodate,  Hokkaido,  6  small,  in 
shells  of  Litorina  (?  aitchana  Philippi)  and  Chlorostoma. 

PAGURUS,  sp. 

Misaki,  Sagami,  in  shells  of  Natica  adainmina  Dunker  and  Lara- 
panlfi  sp. ;  2  young  specimens  of  a  species  allied  to  P.  setosus  (Bene- 
dict), I\  Tcennerlyl  (Stimpson),  and  jP.  coristans 
(Stimpson).  The  carpus  and  pahn  of  the  right 
cheliped  have  longitudinal  rows  of  spinules, 
those  of  the  carpus  larger  than  those  of  the 
hand,  those  of  the  margins  scarcely  larger 
than  those  on  the  dorsal  face. 

CLIBANARIUS  JAPONICUS,  new  species. 

Mororan,   Hokkaido;    1   female   (Cat.   No. 
26151). 

Anterior  and  lateral  portions  of  carapace 
rugose;  there  are  about  19  tufts  of  hair,  of 
which  13  tufts  are  arranged  in  a  pear-shaped 
figure.  Median  tooth  of  anterior  margin 
more  advanced  than  lateral  tooth,  and  armed 
with  a  small  spine,  which  is  almost  concealed  l>eneath  a  tuft  of  hair; 
just  below  margin  of  lateral  tooth  there  is  also  a  small  spine  pointing 
outward. 

The  inner  portion  of  the  eye-scales  is  suboval  and  entire;  at  the 
extremity  below  the  margin  is  a  small  spine.  Eyes  slender,  shorter 
than  the  front  is  Avide.  Antennular  peduncle  longer  than  eye;  third 
segment  a  little  longer  than  second,  reaching  to  end  of  penult  seg- 
ment of  outer  maxillipeds.  Antennal  peduncle  not  quite  so  long  as 
eye;  acicle  slender,  sickle-shaped,  reaching  to  middle  of  last  segment. 

The  chelipeds  are  more  unequal  than  is  usual  in  the  genus.  The 
left  is  the  larger;  the  merus  extends  beyond  the  line  of  the  eyes;  its 
lower  surface  is  bordered  by  spines  within  and  without;   superior 


Fig.  2.— CLIBANARirS  japonicus, 
ANTERIOR  PORTION,  X  2. 
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Fig.  3. — Clibanaru's 
japonicus,    left 

CHELIPED,   X  Ij. 


Fig.  4.— Clibanaru*s 

J AWJNICl'S,     R  I CS  H T 
CHELIPED.    X  If, 


margin  with  2  distal  spines,  2  smaller  suhterminal  spines.  The  carpus 
is  longer  than  broad,  has  2  dorsal  rows  of  spines;  anterior  margin 
spinose;  outer  face  with  a  short  row  of  spines  at  the  upper  distal  end. 
The  propodus  is  spinose  above,  the  spines  arranged  in  about  seven 
uneven  rows;  the  palm  widens  considerably  distally: 
its  inner  margin  is  little  more  than  half  as  long  as  the 
dactylus;  the  lingers  have  each  about  3  rows  of  spines 
above,  their  margins  meet  when  closed,  the  tips  cross. 
The  spines  have  corneous  tips.  The  cheliped  is  also 
beset  with  bunches  of  hair  arising  near  the  bases  of 
the  spines. 

The  right  cheliped  reaches  just  to 
end  of  palm  of  left  one;  the  merus 
falls  short  of  the  end  of  the  eyes. 
The  spines  are  smaller  and  are  less 
definitely  arranged  in  rows,  the  palm 
widens  very  little  toward  its  distal 
end,  the  dactylus  is  H  times  longer 
than  inner  margin  of  palm. 
The  first  ambulatory  leg  extends 
beyond  left  cheliped  by  half  the  length  of  dactylus; 
both  first  and  second  pairs  are  stout,  pilose  above, 
dactylus  longer  than  propodus.  The  lower  margin  of 
the  merus  and  the  upper  margin  of  the  carpus  of  the  first  pair  have  a 
row  of  .spines;  dactyli  of  both  pairs  armed  on  inner  face  with  several 
rows  of  dark  spines.     These  legs  are  not  striated,  and  in  alcohol  show 

no  transverse  bands  of  color. 
Dlm^mmon^.  — Le  n  g  th      of 
body  58  mm. ;  length  of  ceph- 
alothorax     26.2     mm.;     dis- 
tance from  tip  of  rostrum  to 
cervical     suture      16     mm.: 
width  of  anterior  margin  11.1 
mm. ;  length  of  ej'^e -peduncles 
9  nmi. ;  length  of  propodus  of 
first  ambulatory    leg,    rig-ht 
side,    11.4   mm.;    length     of 
dactylus  of  same  13.4  mm.;  length  of  propodus  of  second  ambula- 
tory leg,  right  side,  13.4  mm.;  length  of  dactylus  of  same  15.6  mm. 
DIOGENES  EDWARDSII   (de  Haan). 

Pagtirus  edtvardsii  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  211,  pi.  l,  fig.  1. 
Diogenes  editjardm  Ortmanx,  Zool.  Jahrb.,  Syst.,  VI,  1892,  p.  295. 

Wakanoura,  Kii  (abundant),  in  shells  of  Cass  iff  j(ij)o7tica  Roe^  Ehxima 
japonica  Sowerby,  Pol! n  Ices  a?;y>ZaPhilippi,  Bandlaalbivaricosa'Roe, 
Nassa  gemmxilata  Lamarck,  Siphonalia  ^^(/^^^g'^^^^|n^^^w^  japan- 
ieits  Roe.  ^ 


Fig.  6.— Clibanaru'h  japonicus,  outer  kack  of  FiiL«tT 

AMBULATORY   LECt  ON  RIGHT  HIDE,   X  Ig. 
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Nagasaki,  Hken,  in  shells  of  Slphonalla  sigmtm  Roe  and  Ftx^nis 
inco7}Ma7is  Lischke. 

Nearly  all  of  the  crabs  have  an  actinia n  ^'  attached  to  the  outer  surface 
of  the  larger  palm,  while  the  shells  may  carry  one  or  more  of  the 
same  species. 

SPIROPAGURUS  SPIRIGER  (de  Haan). 

Pagurus  spiriger  de  IIaan,  Fauna  Japon.,  Criwt.,  1S49,  ]>.  2(H),  pi.  xlix,  fig.  2. 
Spirop<iffurus  spiriger  OrtmsuMij  Zool.  Jahrb.,  SyHt.,  VI,  1892,  p.  297. 

Wakanoura,  Kii  (abundant),  in  shells  of  Py)nila  reticvikvta  Lamarck, 
Ccums  japonica  Roe,  Dolimn  varlegatu)n  Ltimarck  ?,  young,  D.fimhri- 
aiuni  Sowerby,  Ehunieu  japoiiica  Sower  by,  Pollnlcefi  anvpl^i  Philippi, 
RiVtiella  albivariccfsa  Roe,  Nassa  gemmuhita  Lamarck,  and  Siphxyiialia 
Higiium  Roe.     Nagasaki,  Hizen. 

Si]t>order  MACRURA. 

Family  PALINURID.*]. 

PANULIRUS  JAPONICUS  (dc  Siebold). 

Palinums  japonicus  de  Siebold,  Spicilegia  Faunm  Japoni«<*,  1824,  p.  15. — 
F6BU88AC,  Bull,  des  Sci.,  IV,  1825,  p.  87. — De  Ha  an.  Fauna  Japon.,  Crust., 
1841,  p.  158,  pis.  XLi  and  xlii. 

Nagasaki,  Hizen;  3  specimens  of  medium  size. 
Family  PEN^JD^.. 

PENAUS  CANALICULATUS   (Olivier). 

Palxmon  canalicnUUuM  Olivier,   Kncy.  M^th.,   Hist.  Nat.,  Enti>m.,  VIII,  1811, 

p.  660. 
P«na*i£«  ca7Mi/icM/a/««  Milne  Edwards,  Hist.  Nat.  Cnist.,  II,  1837,  p.  414. 
Penaem  canaliculattLS  Kishinol^ye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  11, 

pis.  I  and  VII,  figs.  1,  la,  lb,  Ic. 
Petueiu  canalictUatus  YSiX,  japonicun  BatEj  Challenger  Rept.,  XXIV,  1888,  p.  245, 

pi.  xxxi;  pi.  XXXII,  fig.  4;  pi.  xxxvii,  fig.  2. 

Tokyo;  Hironhima,  Aki. 

PEN-ffiUS  LATISULCATUS  Kishinouye. 

Petiaeus  kUigulcalwi  Kishinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  UKX),  p.  12, 
pi.  n,  fig.  2;  pi.  VII,  figs.  2,  2a. 

Nagasaki,  Hizen;  1  male,  1  female.  Also  taken  at  Mogi  by  Dr. 
F.  C.  Dale,  U.  S.  S.  Palm,  June  18, 1881, 1  male,  2  females;  and  at  Tokyo 
by  the  U.  S.  Fish  Commission  steamer  AlhatroHH,  October,  1896,  1 
male,  1  female,  the  latter  measuring  18.5  cm.  long. 

«  A  deecription  of  thia  actinian,  by  Dr.  J.  Playfair  McMurrich,  will  be  found  later 
.  in  thia  volume  Digitized  by  ^OOgie 
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PEN^US  ASHIAKA  Kishinouye. 

Perueus  semmilccUwi  Stimpson,   Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  p.  44 

[113].     Not  P,  semisulcattis  de  Haan. 
Penaeus  mhitika  Kibhinouye,  Jour.  Fish.  Biireiin,  Tokyo,  VIII,  1900,  p.  14,  pi. 

iii;  pi.  VII,  figs.  4,  4a,  4b  (not  I^,  i^,  3b). 

Tokyo;  Wakanoura,  Kii;  Nagasaki,  Hizcn.     Females  only. 

This  species  is  very  near  I\  HeiniHidvatits  de  Haan  (not=/^.  monodon 
Fabricius,  KLshinouye),  but  the  posterior  gastric  tooth  is  further  hack: 
the  lateral  grooves  reach  distinctly  behind  that  tooth,  while  in  P,  Hem!- 
mdcatus  the  grooves  fade  out  near  the  last  tooth;  the  thelycuni  is 
slightly  different;  the  telson  is  longer  than  the  sixth  segment,  in  F, 
8ei)usnJ<:atiui  shorter. 

PARAPENAUS  APFINIS  (Milne  Edwards). 

Penwus  affinis  Milne  Edwards,  Hist.  Nat.  Crast.,  II,  1837,  p.  416. 
Parapeiiams  affinis  Smith,  Proc.  U.  S.  Nat.  Mus.,  VIII,  1885,  p.  176. 
PeTiaeiLs  affinis  Kibhinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  16,  pi.  iv, 
fig.  1;  pi.  vii,  figs.  5,  5a,  5b,  5c. 

Onomichi,  Bingo;  1  male,  1  female. 

PARAPENAUS  INCISIPES  (Bate). 

Pmspus  incisipes  Bate,  Challenger  Rept.,  XXIV,  1888,  p.  257,  pi.  xxxiv,  ^g.  2. 
Peixaeus  indsipes  Kishinouyb,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  18,  pi.  iv, 
fig.  2;  pi.  VII,  figs.  6,  6a,  6b. 

Wakanoura,  Kii;  Hiroshima,  Aki;  Nagasaki,  Hizen. 

PARAPEN-ffiUS  JOYNERI  (Miers). 

Penasus  joyneri  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  V,  1880,  p.  458,  pi.  xv,  figs.  8-10. 
Penaeus  jaynerl  Kishinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  19,  pi.  v, 
pi.  VII,  figs.  7,  7a,  7b,  7c. 

Tokyo;  2  males. 

PARAPEN^US  CURVIROSTRIS  (Stimpson). 

Penvnis  curvirostris  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  p.  44  [113]. 
Pemieus  curvirostris  Kishinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  2.3, 
pi.  VI,  fig.  4;  pi.  VII,  figs.  10,  10a,  10b,  10c. 

Hakodate,  Hokkaido;  Aomori,  Rikuoku;  Nagasaki,  Hizen. 

PARAPEN^US  LAMELLATUS  (de  Haan). 

Penaeus  lamellalus  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  193,  pi.  xlvi,  figs.  4, 5.— 
Kishinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  25,  pi.  vi,  fig.  1;  pi. 
VII,  fig.  12. 

Nagasaki,  Hizen;  1  female.  Digitized  by GoOglc 
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PARAPENAUS  AKAYEBI,  new  species. 

Penseus  vdutinus  Bate,  Challenger  Kept,  XXIV,  1888,  p.  253  (part).     Not 

P.  veltUinus  Dana. 
Penaeus  velntinu»  Kishinouye,  Jour.  Fish.  Bureau,  Tokyo,  VIII,  1900,  p.  26,  pi. 

VI,  fig.  2;  pi.  VII,  figs.  11,  11a,  116. 

1  think  that  this  species  can  not  be  Dana's  P.  veluttnus^  as  the  max- 
illipeds  are  much  shorter  and  the  lateral  spines  of  the  telson  are  very 
large.  Our  species,  however,  coincides  with  some  of  the  Challenger 
specimens  collected  in  8  fathoms  in  Japanese  waters,  labeled  I\  veluti- 
nvs  by  Bate,  and  presented  to  the  U.  S.  National  Museum.  The 
Japanese  form  is  not  that  figured  by  Bate  (pi.  xxxiii,  fig.  1).  His 
remarks  ^  indicate  that  he  combined  a  number  of  species  under  the  name 
vetutinus. 

Kishinouye*  mentions,  without  description,  the  occurrence  in 
Japan  of  some  species  very  closely  allied  to  that  which  he  calls 
JPenaeus  vdutinus;  there  is  one  such  species  (see  below)  in  the  Jordan 
and  Snyder  collection,  and  two  others  in  the  U.  S.  National  Museum. 
The  four  species  agree  in  their  pubescence,  in  the  lack  of  a  carina  on 
the  cai*apace  behind  the  gastric  spine,  and  in  the  long  lateral  spines  of 
the  telson. 

In  Parapenseus  akayebi  {=Penaewi  vdutinus  Kishinouye),  the  ros- 
trum is  horizontal  or  nearly  so,  and  in  adults  extends  to  the  end  or 
beyond  the  end  of  the  second  segment  of  the  antennula.  Dorsal 
spines  7  or  8,  the  posterior  spine  situated  a  little  in  front  of  the 
anterior  third  of  the  carapace  (rostrum  excluded).  A  pair  of  ventral 
spines  between  the  bases  of  the  feet  of  the  second  pair.  The  sixth 
and  seventh  pleonic  segments  are  elongate;  the  sixth  segment  is  about 
three-fourths  the  length  of  the  carapace. 

Dimensions, — Female,  length  87.9  mm.,  length  of  carapace  and 
rostrum  31.1  mm.,  length  of  carapace  17.5  mm.,  length  of  sixth 
pleonic  segment,  on  median  line,  14  mm. 

Localities. — Wakanoura,  Kii  (3  males,  1  female);  Onomichi,  Bingo 
(1  female);  Kawatana  (1  female);  Nagasaki,  Hizen  (4  males,  1  female); 
Jordan  and  Snyder,  coll.  Japan;  R.  Hitchcock,  coll.  (1  male,  6  females; 
types,  Cat.  No.  26152),  Mogi;  Dr.  F.  C.  Dale,  U.  S.  N.,  U.  S.  S.  Pales, 
collector. 

This  species,  according  to  Dr.  Kishinouye,  is  known  in  Japan  as 
*^  akayebi." 

PARAPENAUS  MOGIENSIS,  new  species. 

The  rostrum  is  straight,  inclined  slightly  upward  and  does  not 
extend  quite  to  the  end  of  the  second  antonnular  .sognicMit.     Dorsal 

a  Challenger  Report,  XXIV,  1888,  p.  256. 

ft  Jour.  Fish.  Bureau,  Tokyo,  VIII,  li>00,  p.  ^^i^i^edbyGoOglc 
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Fig.  6.— Parapen^us  M<KJiKNf»is,  female,   x  IjJ 
a,  carapace;  b,  sixth  segment  ok  abiwmen. 


Fig.    7.— Parapen«i*8 

M<MiIKN.SlS,  PETASMA. 
VENTRAL  VIEW,    -    4 J. 


Fig.  8.— PARAPEN-firs  moqiensis, 

THELYCUM,   X  4^. 


spines  8  or  9,  the  posterior  one  situated  at  the  anterior  fourth  of  the 
carapace,  or   further   forward  than  in    P.   ahtijihl.     Ventml  spinels 

])etween  the  bases  of  the  feet  of 
the  second  pair  rudimentary.  The 
sixth  and  seventh  pleonic  segments 
are  shorter  than  in  I\  nhnyt^fi: 
the  sixth  segment  is  about  three- 
fifths  as  long  as 
the  carapace; 
the  seventh  a 
little  longer 
than  the  sixth.  The  thelycuni  and  petasnia  are  dis- 
tinctive; the  right  }>ranch  of  the  latter  is  verv  ))road 
at  the  end;   the  left  branch  is  pointed  at  the  end, 

and  bears  a  few  subter- 
ininal  denticles. 

DlnunmimH, — Fe  ni  ale, 
length  80.7  mm.,  length 
of  carapace  and  rostrum  21)  mm.,  length  of 
carapace  18.1  mm.,  length  of  sixth  pleonic 
segment,  measured  on  median  line,  11.4 
mm. 

Type  hpcality, — Mogi,  Japan  (with  the 
preceding);  Dr.  F.  C.  Dale,  u!  S.  N.,  U.  S.  S.  Pahs,  June  18,  1881; 
2  males,  5  females.     (Cat.  No.  26153.) 

PARAPEN-ffiUS  DALEI,  new  species. 

The    rostrum    is    nearly   horizontal, 

slightly  convex  or  straight,  and  does  not 

extend     f)eyond     the 

middle  of  the  second 

antennular    segment. 

The  dorsal  spines  are  T  (exceptionally  8),  the  pos- 
terior one  at  the  antiM-ior  fourth  of  the  carapace.     A 
pair  of  ventral  spines  bi»tween  the  bases  of  the  feet 
of  the  second  pair.     Th(* 
sixth   pleonic   segnient  is 
longer  than  in  J\  iiKKjhn- 
.sv'.v,  but  not  so  long  as  in 
P,    nl-aytln;    it    is    about 
two- thirds  a.s  long  as  the 
carapace.   The  left  branch  of  the  petasma  has 
a  much  more  slender  tip  than  in  P,  tuoijit-nsis^ 
and  the   subterminal  denticles   are  larger. 

I)imensio7w, — Female,  length  57  mm.,  length  of  carapace  and  ros- 
trum 19  mm.,  length  of  carapace  li>.5  mm.,  IfgfjlgJ^ \i)|cM^l|iepleonic 
segment,  measured  on  median  line,  7.1)  nun.  ^ 


Fig.  9. — PARAPEN^rs  da  lei,    female, 
X  1  j;  a,  carapace:  b,  sixth  segment 

OF    abdomen. 


Fig.  10.— PARAPEN.KIS 
DALEI,  PETASMA,  VKN- 
TRAL  VIEW,  .     4J. 


Fig.  11.— Parapenjeus    dale- 
thelycum,  x  6|. 
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Z</f V///7//.S*. — Six  males  and  wix  females  were  taken  at  Mogi,  with  the 
two  preeeding  species,  hy  Dr.  F.  C.  Dale,  U.  8.  N.,  U.  S.  S.  J\i^oif, 
June  18,  1881;  types  (Oat.  No.  26154).  A  somewhat  larger  male,  of 
which  the  I'ostrum  and  th(»  abdomen"  behind  the  third  segment  are 
lacking,  was  ciiptured  at  Hakodate,  Hokkaido,  by  Dr.  Jordan  and  Mr. 
Snvder. 

PARAPEN-ffiUS  ACCLIVIS,  new  species. 

Kostrmn  ascending,  n^aching  the  end  oi-  a  litth^,  ])e3-ond  the  end  of 
the  second  antennular  segment.     Dorsjil  spines  S  or  i»,  the  posterior 


Pig.  14.— PxRAPENJiUS 

ACCLIVIS,  I'ETASMA, 
VENTRAL  VIEW,    <  HJ. 


Fui.  1'-*.— PARAPKN\*:rs  Acn.ivis,  female.  ■  Ig:  a,  carapace:  A,  sixth  mf:(jment  of  abdomen. 

spine  at  the  anterior  fourth  of  the  canipace.     A  pair  of  ventral  spines 
between  th(»  bases  of  the  feet  of  the  second  pair.     The  sixth  pleonic 
segment  is  about  seven-tenths  as  long  as  the  cara- 
pace, and  a  little   shorter  than    the   seventh.     The 
petasma  is  most  nearh^  related  to  that  of  P.  akcfyehi. 

I)  I  in  r  a  s  i  o  n  h.     Female, 

length  85.4  nnn.,  length  of 

carapace    and    rostrimi    30 

mm.,  length  of  carapace  18 

mm. ,  length  of  sixth  pleonic 
Kio.  i3.-parapen*u8  actlivis,     segment,  measured  on  me- 
THELYciM.    3i.  jj^n  Hue,  13  mm. 

Type  local ity, — Mogi, 
Japan;  Dr.  F.  C.  Dale,  U.  S.  N.,  U.  8.  S.  /W/av,  June  18,  1881;  3  males, 
2  females.     (Cat.  No.  26155.) 

SICYONIA  CRISTATA  (de  Haan). 

}[ipi>v!yte  cridntuii  de  IIaan,   Faiiiui  Japcm.,  Crnnt.,   pi.  \lv,  fijr.  10.     (Specific 

name  corrected  in  text. ) 
SiciiouUi  crintaUi  dk  IIaan,  Faunti  Japon.,  (Viist.,  1S49,  ]>.  194. 

Nagasaki,  Hizen.     Mogi  (Dr.  F.  C.  Dale). 

Dorsal  spines  7  or  8  (4  on  the  carapace  proper);  apex  of  rostrum 
tri  dentate. 

SOLENOCERA   DISTINCTA  (de  Haan  ). 

Penaeus  distinctus  de  Haan,  Fauna  Japon.,  Oust.,  1849,  p.  194. 
Solenocera  distmeta  Miers,  PrcK-.  Zool.  Soc.  London,  1878,  p.  ;i02;    1879,  j).  22. — 
KoEBEL,  SB.  Ak.  Wien,  XC,  Pt.  1,  1884,  }).  314,  pi.  ii,  lijrs.  1-7. 


Wakanoura,  Kii;  one  sp^ximen. 


Digiti 


zed  by  Google 
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Family  CRANGON1D.E. 

CRANGON  CRANGON  (Limueus). 

Cancer  crangon  Linn^us,  Syat.  Nat.,  10th  eel.,  I,  1758,  p.  632. 
Crangon  tmlgaris  Fabricius,  Suppl.  Entom.  Syst.,  1798,  p.  410. 
Crangon  crangon  Ortmann,    Ptoc.    Acrad.    Nat.   »S<!i.   Phila.,   1805,  p.  179  (not 
synonymy). 

Same,  Rikuoku;  Jordan  and  Snyder;  one  specimen.  Hakodate, 
Hokkaido;  U.  S.  Fish  Commission  steamer  AlhcUross^  several  speci- 
mens. 

I  have  separated  from  C.  crangon  of  Europe  the  form  occurring  in 
America  (Atlantic  and  Alaskan  coasts)  under  the  name  C.  Heptem^pi- 
nma  Say,  on  account  of  the  antennal  scale  being  narrower  at  the  distal 
end,  this  margin  sloping  backward  toward  the  inner  end,  instead  of 
forward  as  in  C,  crangon;  the  spine  of  the  scale  is  also  proportionally 
longer  in  C.  septetnHpinosa^  equaling  or  exceeding  the  distal  width  of 
the  blade,  while  in  C.  cranyon  the  spine  is  usually  shorter  than  the 
distal  width  of  the  blade. 

Japanese  specimens  resemble  the  European  rather  than  the  Ameri- 
can species.  The  scale  is  about  two-thirds  as  long  as  the  carapace 
(rostrum  excluded).  The  length  of  the  palms  of  the  chelipeds  varies 
from  2.4  to  2.8  times  the  width. 

CRANGON  PROPINQUUS  Stimpson. 

Crangon  propinquus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  p.  25  [94]. 

Aomori,  Rikuoku;  4  specimens. 

Rostrum  narrow,  exceeding  the  eyes,  slightly  spatulate.  Scale 
measured  on  outer  margin  about  five-sixths  as  long  as  carapace,  exclu- 
sive of  rostrum;  spine  more  advanced  than  the  blade.  The  palms  of 
the  chelse  are  about  3i  times  as  long  as  wide,  and  the  distal  margin 

against  which  the  dactylus  folds,  is  directed 
obliqueh^  at  an  angle  of  about  45  degrees. 
The  third  and  fourth  segments  of  the  pleon 
are  bluntly  carinate.  The  telson  is  nearly 
as  long  as  the  carapace  (rostrum  excluded). 
The  sixth  segment  and  the  telson  are  flat- 
tened above,  and  incompletely  and  indis- 
tincth^  sulcate. 


FlO.  15.— Or ANGON    HAKODATKi; 

a,  CARAPACE,  x2i;  b,  ACICLE,  x3J; 

C,  CHELIPED,  X  3i. 


CRANGON  HAKODATEI,  new  species. 


Dorsal  surface  pubescent,  except  on  the 
abdominal  carinte.  One  median  gastric 
spine.  Rostrum  not  exceeding  the  eyes,  gradually  tapering,  tip  round- 
ing. Scale  (measured  on  outer  margin)  four-fifths  as  long  as  carapace, 
exclusive  of  rostrmn;  spine  projecting  beyond  the  blade  as  far  as  the 
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ilistal  width  of  the  blade.  The  outer  maxilHpeds  reach  to  the  extrem- 
ity of  the  aeicular  spine.  Palms  of  chelipeds  2i  times  as  long  as  wide; 
distal  margin,  against  which  the  dactylus  folds,  inclined  at  about  45 
decrees  to  the  side  margins.  Abdomen  furnished  on  the  third,  fourth, 
and  fifth  segments,  with  a  high,  blunt,  naked,  median  carina;  sixth 
and  seventh  segments  with  a  sliallow  median  sulcus. 

Jh'men^ifons. — Female,  length  of  bodj^  from  tip  of  rostrum  to  tip  of 
telson  44.5  mm.,  length  of  carapace  from  tip  of  rostrum  12.2  mm., 
length  of  scale  (outer  margin)  7.5  mm. ,  length  of  palm  of  chela  5.5  mm. 

Ti/jM'  localitf/. — Hakodate,  Hokkaido;  8  specimens  (Cat.  No.  2i>156). 

Family  ALPHPHD^^l 

ALPHEUS  RAPAX  Fabricius?,  Coutiire. 

fAlpheus  rapax  Fabricius,  Siippl.  Entom.  System.,  1798,  p.  405. 

Alpheus  breincristalm  db  Haan,  Fauna  Japon.,  Cnist.,  pi.  xlv,  fig.  1.     (Specific 

name  corrected  in  text.) 
Alpheus  malaharieuH  de  Haan,  Fauna  Japon.,  Crust,  1849,  p.  177. 
Alplieus  rapax  GomitR^,  Ann.  Sci.  Nat.  (8),  ZooL,  IX,  1899,  p.  14. 

Tokyo  (1);  Misaki,  Sagami  (3);  Nagasaki,  Hizen  (2  specimens). 

ALPHEUS    BREVIROSTRIS  (Olivier). 

Palxmon   brevirostris  Olivier,   Encyc.  M4th.,  Hist.  Nat.,  Entom.,  VIII,   1811, 

p.  664;  Tabl.  Encyc.  M^th.,  1818,  pi.  cccxix,  fig.  4. 
Alpheus  rapax  de  Haan,  Fauna  Japon.,  Crust,  1849,  p.  177,  pi.  xlv,  fig.  2.     Not 

A.  rapax  Fabricius. 
Alpheus  digitalis  de  Haan,  Fauna  Japon.,  p.  178,  pi.  xlv,  fig.  4. 
Alpheus  hreviroslris  CouTifeiiE,  Ann.  Sci.  Nat.  (8),  Zool.,  IX,  1899,  p.  14. 

Wakanoura,  Kii;  Onojiiielii,  Bingo;  Nagasaki,  Hizen.  A  good 
sei*ies. 

Family  HIPP0LYTID.5C. 

SPIRONTOCARIS  MORORANI,  new  species. 

Very  close  to  8.  d^iffl  Rathbun.  Differs  as  follows:  The  dorsal 
carina  is  armed  with  4  equal  larger  spines  (instead  of  3),  of  which 
3  are  on  the  carapace  proper  and  one  over 

the  base  of  the  eye;  remainder  of  the  ros«       r^il^^^^^^"^^^ 
trtini  furnished  wnth  10  small  spines  above         X^^^  >. 

and  4  spines  below,  of  .which  one  is  near  j  ) 

the  tip  and  makes  it  appear  bifid.     The  "^--^ -^ 

rostrum  is  a  little  shoiler  than  in  S.  ddlli^  fig.  ic.-spirontocaris  mororani. 
reaching  half  way  between  the  end  of  the 

antennular  peduncle  and  the  end  of  the  antennal  scale.  Of  the  two 
supraorbital  spinels  one  is  situated  well  behind  the  other;  the  anterior 
is  nearly  as  strong  as  the  posterior.  The  basal  scale  of  the  antennula 
reaches  just  to  the  end  of  the  second  segment.  The  antennal  scale  is 
narrower  at  the  end  than  in  A'.  d(fNi;  the  laminar  portion  is  separated 
by  a  deep  narrow  slit  from  the  spine.     The  outer  maxilliped  extended 
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reaches  just  to  the  end  of  the  acicle;  it  is  furnished  with  exopod  and 
epipod;  also  thv,  first  three  feet  with  epipods,  as  in  S,  dalli,  Dactyli 
of  last  three  feet  longer  than  in  i*^.  (IhII!^  being  more  than  one-fourth 
the  length  of  their  respectiv-e  propodi.  The  sixth  segment  of  the 
abdomen  is  much  shorter  than  in  S.  daJh\  being  less  than  half  the 
lengtR  of  the  carapace  (rostrum  excluded). 

Dlwenaimis. — Female,  length  33.5  mm.,  length  of  cai-apace  and 
rostrum  11.8  mm.,  of  rostrum  5.1  \\\m. 

Type  locailty. — Mororan,  Ilol^kaido;  1  female  (Cat.  No.  20157). 

SPIRONTOCARIS  JORDANI,  new  species. 

Ne4ir  S,  rectirostrifi  (Stimpson)  of  which  I  have  at  hand  one  specimen 
from  Fusan,  Korea  (P.  L.  Jouy,  collector,  1885),  and  one  specimen 
from  Hakodate  Bay,  elapan,  IH  fathoms  (station  3()56,  U.  S.  Fish 
Commission  steamer  AfbatrosM). 

In  aS".  j(>r<hnii  the  rostrum  extends  ])arely  to  the  end  of  the  antenna! 
peduncle,  nearly  straight  and  horizontal,  slightly  convex  a>)Ove,  nar- 
row, of  about  even  width  throughout,  armed  with  8  spines  above,  of 

which  2  are  behind  the  orbit,  and  1  lieneatb, 
subterminal;  the  posterior  spine  is  situated 
at  the  anterior  fifth  of  the  carapace;  at  its 
posterior  base  there  is  a  rudiment  of  another 
spine.  As  in  *S'.  recfirostris  there  is  no  su- 
pi*aorbital,  an  antennal,  a  very  small  pterv- 
""^^Ltrrrr^E/xT"'    g»«ton,iau    spine.      The    antennular   scaJe 

reaches  to  the  end  of  the  second  anten- 
nular segment;  the  antennular  peduncle  to  the  middle  of  the  antennal 
scale;  this  scale  is  very  broad  at  its  extremity,  the  blade  exceeds  the 
spine.  The  outer  maxillipeds  overreach  the  scale  by  half  the  length 
of  the  last  segment.  They  are  destitute  of  an  exopod,  but  are  provided 
with  an  epipod,  tis  are  also  the  first  throe  pairs  of  feet.  The  third 
pair  of  feet  overreach  a  little  the  first  pair,  tlieir  dactyli  are  one- fourth 
as  long  as  their  propodi.  The  sixth  segment  of  the  abdomen  is  three- 
fifths  as  long  as  the  canipace  (rostrum  excluded).  Telson  as  long  a*< 
the  inner  uroiK)d,  much  shorter  than  the  outer  one. 

I)/tnrnsi(m.s,  -Female,  length  4(>.5  mm.,  length  of  carapace  and 
rostrum  13.2  nmi.,  of  rostrum  5  mm. 

7}//>^^ //^r^///V v.-  Hakodate,  Hokkaido;  1  female  (Cat.  No.  26158). 

SPIRONTOCARIS    GREBNITZKII,  new  species. 

Neai  S.  xtylii^s  (Stimpson),  but  stouter.  Rostrum  nearly  as  long  as 
the  rest  of  the  campace,  reaching  to  end  of  antennal  scale,  straight, 
acute.  Dorsal  carina  arising  at  the  middle  of  the  carapace,  armed 
with  8  equal  and  equidistant  spines,  2  of  which  are  behind  the  orbit, 
the  posterior  one  at  the  ant(H*ior  fifth  of  the  ciirapace,  the  anterior 
spine  just  before  the  middle  of  the  rostrum.     Lower  margin  armed 
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with  2  or  3  spines,  the  posterior  of  whicrh  is  just  anterior  to  the  distal 
of  the  superior  spines.  A  strong  auteniml,  a  minute  i)tervgostoinian 
spine.  Eyes  very  small.  Antennnlar  jxiduncle  falling  short  of  the 
middle  of  the  antennal  scale;  basal  scale  of  antennula  reaching  alK)ut 
to  middle  of  second  segment.  Antennal  scale  three-fourths  jus  long  as 
carapace;  blade  much  exceeding  spine.  The  maxillip<*ds  reach  just  to 
end  of  scale,  are  devoid  of  an  exopod,  >)ut  provided  with  an  epipod, 
as  are  the  first  three  pereiopods.  The  sixth  segment  of  the  abdomen  is 
a  little  more  than  half  as  long  as  the  carapace. 
The  telson  is  shorter  than  the  subequal  uro- 
pods,  and  is  annejl  with  4  pairs  of  lateral 
spinules. 

DlinensloTUt, — Female,   length   54.5    mm.,     Fui.  is.— spirontocabw  orkb 
length  of  carapace   and  rostrum  IS. 5  mm., 
of  rostrum  8.7  mm. 

Ty^pe  htcality, — One  specimen  was  secured  by  Dr.  Jordan  and  Mr. 
Snyder  at  Mororan,  Hokkaido,  but  as  it  is  imperfect,  1  have  taker,  for 
the  type  another  from  the  same  locality  collected  a  few  years  ago 
by  ^\  Grebnitzki  (Cat.  No.  26159). 

SPIRONTOCARIS    GENICULATA  (Stimpson). 

Hippolyie  (/enicuUUa  8timi*bon,  Proc.   Acad.    Nat.  Sci.  Pliila.,  Xll,  1860,  j).  34 
[103]. 

Mororan,  Hokkaido;  Jordan  and  Snyder;  6  small. 
Miura,  Atami  District,  March,  1890;  F,  Sakamoto;  2  females  with 
ova.     (dialled  ''Kushakoshi  ebi  or  grass-belt  shrimp."" 

Eostrum  longer  than  the  carapace  (measured  on  median  line  from 
posterior  margin  to  line  of  orbits),  not  ((uite  rejiching  tip  of  antennal 
scale,  straight,  horizontal,  acuminate,  armed  with  4  or  5  teeth  above, 

1  or  2  of  which  are  behind  the  orbit,  and 
5  to  8  teeth  below,  1  or  2  of  which  may 
be  subterminal.  A  strong  antennal,  no 
supraorbitiil  nor  pterygostomian  spine. 
Pics.  19.— spir4>nt()cari8  GENICULATA.  The  antennular  peduncle  reaches  abou 
CARAPACE  OK  FEMALE.  X  ij.  ouc-third  thc  Icugth  of  thc  aciclc;  its  basal 

scale  extends  a  little  beyond  first  segment.  Thc  antininal  peduncle 
reaches  to  end  of  second  segment  of  antciuudar  peduncle;  the  acicle  is 
a  little  longer  than  the  carapace,  extremity  very  ol)lique,  blade  exceed- 
ing by  far  the  spine.  The  outer  maxlUipeds  and  thc  fifth  pair  of 
pereiopods  reach  just  to  the  end  of  the  antennular  peduncle;  the  second 
pair  of  pereiopods  to  the  middle  of  the  acicle.  The  maxillipeds  have 
an  epipod  but  no  exopod;  the  pereiopods  are  d(»stitute  of  epipods. 

The  abdomen  is  bent  at  a  right  angle  at  the  third  segment;  in  pro- 
file the  angle  is  rounded;  the  posterior  pail;  of  the  third  segment  is 
strongly  compressed.  This  compression  and  angulation  is  very  well 
marked  in  the  adult  females  from  Miura,  much  less  so  in  the  specimens, 
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two-thirds  the  size,  from  Moromn.  The  sixth  segment  is  three-fifths 
as  long  as  the  carapace,  and  four-fifths  as  long  as  the  telson.  Telson 
shorter  than  uropods,  of  which  the  inner  is  shorter  than  the  outer- 
lateral  spines  3  or  4. 

Dlinemlom, — Female  with  ova:  Length  (>(».!  mm.,  length  of  carapace 
and  rostrum  2L8  mm.,  length  of  rostrum  11.4  mm. 

PLATYBEMA  PLANIROSTRE  (de  Haan). 

Ltjgmala  pkxniroHtris  de  Haan,  Fauna  JajKin.,  (Mint.,  pi.  ().« 
Ilippidijte  pkmlrostrii^  veIIw^j  Fauna  .Tap(jn.,  Crunt.,  pi.  xly.  fig.  7." 
CtjclorhifnchuH  plan!  nutiria  mill  A  \^,  Fauna  Japon.,  Crust.,  1849,  p.  175. 
Rhtnifhoryrlna  piajiintHfrls  Stimimox,    Pnx*.   Acad.  Nat.   Soi.   Phila.,   XII,    1860, 

p.  27  [96]. — ^IiEitt*,  Proc.  Zool.  Soc.  Ix)ndon,  1879,  p.  55. 
Jihirnchocyrlus  mucromUtix  Stimpson,   Proc.  Acad.   Nat.  Sci.   Phila.,   XII,   1860, 

'  p.  28  [96]. 
Plahjhema  pUmiroHtriM  Hatk,  Challenger  Macrura,  1888,  p.  578. 

Hakodate,  Hokkaido;  2  females  with  ova. 

In  both  these  specimens  the  posterior  median  si)ine  is  rudimentary, 
being  present  in  the  shape  of  a  smooth  rounded  lobe.  In  the  only 
specimen  provided  with  a  rostrum,  the  teeth  above  the  point  number 
15,  those  below  12.  Anterior  margin  of  carapace  behind  the  antennse 
armed  with  about  \)  pectinated  spines.  Antennal  tlagellum  nearly  as 
long  as  body.  The  carj)us  of  the  tirst  pair  of  feet  is  not  carinate 
above,  and  is  provided  with  a  tooth  at  the  upper  distal  end.  Carpus 
of  second  pair  triarticulate,  tirst  and  third  articles  equal,  both  together 
nearly  as  long  as  second. 

Family  PANDALID.*]. 

PANDALUS  HYPSINOTUS  Brandt. 

Pandcdus  hypsinoiu.s  Brandt,  in  Middendorffn  Reise  in  den  ausserHten  Norden 
und  Osten  Sibiriens,  II,  Zool.,  I,  1851,  p.  125. 

Moromn,  Hokkaido;  one  young  specimen  about  25  mm.  long.  Thi.s 
locality  is  an  extension  of  the  range,  the  species  having  a  distribution 
from  Bering  Sea  southward,  on  the  one  hand  to  the  Straits  of  Fuca 
and  on  the  other  to  the  Kurile  Islands. 

A  figure  will  be  given  in  the  forthcoming  report  on  the  Decapoda 
of  the  Harriman  Expedition. 

PANDALUS  LATIROSTRIS,  new  species. 

Carapace  and  rostrum  as  long  as  the  abdomen,  lacking  one-fourth 
of  the  telson.  Rostrum  one-third  longer  than  the  carapace,  basal  half 
horizontal,  Un-minal  half  slightly  ascending,  broad  at  base,  gmdually 
tapering,  a  prominent  smooth  lateiul  carina.  Dorsal  carina  arising  at 
the  middle  of  the  carai)ace,  armed  with  a  series  of  16  to  18  movable 
spines,  of  which  4  or  5  are  behind  the  orbit,  the  posterior  spine  at 

o  Generic  name  changed  in  Er^ta?d  by^OOQlC 
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about  the  anterior  sixth  of  the  carapace,  anterior-s^^e  near  the  mid- 
dle of  the  rostrum;  in  addition,  there  is  one  subterminal  immovable 
spine,  occasionally  two.  Extremity  of  rostrum  spiniform.  Lower 
limb  rather  deep  in  front  of  the  eye,  gradually  diminishing  anteriorly, 
aiTiied  with  10  to  13  immovable  spines.  Antennal  spine  strong; 
pterygostomian  spine  much  smaller,  but  well  marked.  Eyes  of  mod- 
erate size,  corneae  dilated,  reddish  brown  in  alcohol. 

Peduncle  of  antennules  reaching  about  one-third  the  length  of  the 
antennal  scale;  basal  sc^le  half  as  long  as  first  segment,  second  seg- 
ment about  one-third  longer  than  third.     Outer  flagellum  reaches  to 


Fig.  20.— Panda LU8  latirostris,  carapace,  side  view,  x  14. 

the  end  of  antennal  scale,  slender  terminal  portion  two-fifths  as  long 
as  thickened  basal  portion;  inner  flagellum  one-half  longer  than  outer. 
Peduncle  of  antennas  reaching  just  to  the  end  of  the  second  segment 
of  the  antennular  peduncle,  the  scale  reaches  not  quite  to  the  end  of  the 
rostrum,  the  end  of  the  blade  is  very  obliquely  rounded  and  over- 
reaches considerably  the  outer  spine;  the  flagellum  is  as  long  as  the 
body,  exclusive  of  the  telson. 

The  outer  maxillipeds  reach  onh^  to  the  middle  of  the  antennal 
scale,  and  are  rather  stout;  the  first  pair  of  feet  reach  to  the  middle 
of  the  last  joint  of  the  maxillipeds.     Of  the  second  pair,  the  right 


Fig.  21.— Pandalus  latirootris,  carapace  and  antenn.*,  dorsal  view,  x  IJ. 

foot  is  stouter  and  shorter,  reaching  as  far  as  the  first  pair;  the  left 
foot  exceeds  the  maxilliped  by  the  length  of  the  chela  and  half  the 
last  carpal  joint,  and  exceeds  the  third  pair  but  little;  the  fourth  and 
fifth  pairs  are  successively  shorter  than  the  third,  and  nearer  the  same 
length  than  the  third  and  fourth;  the  dactyli  are  contained  a  little 
more  than  three  times  in  their  propodi;  the  latter  are  not  essentially 
different  in  the  sexes. 

The  abdomen  is  smooth;  the  third  segment  is  very  little  produced 
over  the  fourth.  The*  inf ero-posterior  angle  of  the  fourth,  fifth,  and 
sixth  segments  is  armed  with  a  spine.  Sixth  segment  twice  as  long 
as  wide,  and  two-thirds  as  long  as  the  telson,  which  is  armed  with  5 
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or  (>  ^pillules  on  each  side.  The  telson  iiuiy  be  a  little  longer  or  shorter 
than  the  inner  uropods;  the  outer  uroi^xls  longer  than  the  inner. 

DimifHiiton^. — Female,  length  1-27  nun.,  length  of  carapa^^e  and 
rostrum  t)0.5  mm.,  length  of  rostrum  34.5  nmi. 

L(K*aHfuM, — Mororan,  Hokkaido;  Jordan  and  Snyder;  IS  specimens, 
males  and  females,  tyix\s  (Cat.  No.  :iHlt)()).  Two  specimens  were  col- 
lected previously  at  the  same  place  by  N.  Gre})nitzki.  Tokyo,  1 
young;  Jordan  and  Snyder. 

In  four  instances  the  acicle  on  one  side  is  a  little  longer  than  that  on 
the  other,  though  both  are  regular  in  shai^e. 

PANDALOPSIS  MITSUKURII,  new  species. 

Slender.  Campace  as  long  as  the  abdomen,  lacking  half  the  telson. 
Rostrum  one  and  two-thirds  times  as  long  as  the  rest  of  the  carajwice. 


FKJ.  22.— I'ANI)AI.0I'?<I>   MirMKlKII.  c  ARM'ViK.  SIDE  VIEW, 

basal  half  horizontal,  terminal  half  slightly  ascending,  slender.  Dorsjil 
carina  blunt,  armed  with  S  to  10  movable  spines,  of  which  2  or  3  are 
behind  the  orbit,  the  posterior  spine  at  the  anterior  fifth  of  the  cara- 
pace, and  marking  the  end  of  the  carina;  anterior  spine  Imt  little  in 
front  of  the  posterior  third  of  the  rostrum;  ventral  spines  13  to  is, 
becoming  distally  very  small  and  appressed:  tip  of  rostrum  trifid, 
Antennal  spine  strong,  the  margin  of  the  carapace  retreating  i-apidly 

from  that  point;  ptery^ifos- 
tomian  spine  two-thirds 
as  large.  Eyes  small, 
cornejv  little  dilated,  of  a 
dark  bluish-gniy  color  in 
alcohol,  a  small  black  ocel- 
lus behind  the  corneal 
margin  and  on  the  u[)ix?r 
outer  surface. 

The  peduncle  of  the  an- 
tennulcs  reaches  about  two-fifths  the  length  of  the  antennal  scale; 
second  segment  nearh'  twice  as  long  as  third:  basal  scale  small,  reach- 
ing only  to  middle  of  cornea;  inner  flagellum  a  little  longer  than  outer 
and  barely  attaining  the  end  of  the  rostrum.  Peduncle  of  antenna* 
reaching  to  the  middle  of  second  antennular  segment;  the  flagellum 
may  equal  the  length  of  the  body,  excluding  the  telson.  The  scale 
extends  to  al)out  the  distal  third  of  the  rostrum,  oblong,  very  little 
tapering,  extremity  of  ])lade  oblicpie,  pro jectin|r^.^^jjy<|nj^jli^eif pine. 


Fig.  23.- 


-PANI>ALnl'SIS  MITHrKlKII.  <  AKArA<  K    \NI>   AM  KNN.K, 
IK)RSAL   VIEW.      ,  IJ. 
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The  outer  maxillipeds  are  rather  stout,  and  when  extended  lie  along 
three-fifths  of  the  antennal  scale;  the  antepenult  segment  has  a  narrow 
laminar  expansion  below.  The  first  pair  of  feet  attain  the  end  of  the 
penultimate  joint  of  the  maxilliped;  the  meiiis  joint  has  the  expansion 
characteristic  of  the  genus.  The  feet  of  the  second  pair  are  equal, 
carpus  11  or  12  jointed,  the  proximal  and  the  distal  joint  elongate,  the 
intermediate  joints  short  and  suhequal;  the  chehe  exceed  the  maxilli- 
I>ed8  by  the  length  of  the  fingers.  The  third  pair  reach  scarcel}'^ 
beyond  the  second  pair;  the  fourth  and  fifth  pairs  are  much  shorter 
and  there  is  little  diiference  in  their  length;  the  fifth  pair  reaches  as 
far  aij  the  first  pair;  the  propodi  are  three  times  as  long  as  the  dactyli 
in  the  third  pair,  four  times  as  long  in  the  fifth  pair,  intermediate  in 
the  fourth  pair. 

The  abdomen  is  strongly  bent  at  the  third  segment,  which  is  later- 
ally compressed,  forming  a  rounded  carina.  The  fourth,  fifth,  and 
sixth  segments  are  armed  with  a  postero-inferior  spine.  Sixth  seg- 
ment three-fifths  as  long  as  carapace  and  four-fifths  as  long  as  telson, 
the  latter  armed  with  4  or  5  spinulcs  on  each  side.  Telson  a  little 
shorter  than  the  uropods,  of  which  the  inner  pair  are  shorter  than  the 
outer. 

Dhnensions, — Female:  Length  105  mm.,  length  of  carapace  and 
rostrum  45  mm.,  length  of  rostrum  28.1  mm. 

Type  hHuility, — Mororan,  Hokkaido;  Jordan  and  Snyder;  55  speci- 
mens, types  (Cat.  No.  261(51).  Two  specimens  had  been  taken  previ- 
ously at  the  same  locality  by  N.  Grebnitzki. 

The  specific  name  is  given  in  honor  of  Prof.  K.  Mitsukuri,  of  the 
University  of  Tokyo. 

Family  ATY1D.E. 

XIPHOCARIS  COMPRESSA  (de  Haan). 

f  Ephyra  comj/ressa  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  186,  pi.  xlvi,  fig.  7. 
Xiphocnris  compreimt  Ortmann,  Proc.  Acad.  Nat.  Sc-i.  Phila.,  1894,  p.  400,  and 
synonymy. 

Lake  Biwa,  Matsulmra,  Omi;  many  specimens  about  1  inch  long; 
Jordan  and  Snyder. 

Tsushinia  Island,  Japan;  P.  L.  Jouy,  May,  1885, 1  female  with  ova. 
NearFusan,  Korea,  in  fresh-water  streams;  P.  L.  Jouy,  1  specimen. 

CARIDINA  DENTICULATA  de  Haan. 

Hippolyte  deiitiadatiui  de  Haan,  Fauna  Japon.,  Crust.,  pi.  xlv,  fig.  8.    (Generic 

name  changed  in  text. ) 
Curidina  deniiculata  dk  Haan,  Fauna  Japon.,  Cruat.,  1849,  p.  18(5. — Ortmann, 

Proc.  Acad.  Nat.  Sci.  Pliila.,  1894,  p.  406. 

The  rostrum  extends  eitliei  to  thc^  middle  of  the  third  antennular 
segment,  to  the  end  of  that  segment,  or  even  beyond  it.     \he^ 
Proc,  N.  M.  vol.  xxvi— 02 4 
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spines  are  14  to  18,  3  or  4  behind  the  orbit,  ventral  spines  4  to  6,  ter- 
minal third  of  rostrum  unarmed.  The  maxillipeds  reach  nearly  to  tiie 
end  of  the  antennular  peduncle;  the  first  pair  of  feet  not  quite  to  the 
end  of  antennal  peduncle;  the  carpus  is  about  one  and  a  half  times  sfi 
long  as  wide,  longer  than  the  palm  of  the  hand;  the  fingers  longer  than 
the  palm.  The  second  pair  of  feet  reach  to  the  end  of  the  antennal 
peduncle;  carpus  and  propodus  subequal  in  length,  palm  enlarged  dis- 
tally,  shorter  than  the  fingers.  The  propodus  of  the  fifth  pair  of  feet 
is  three  times  as  long  as  the  dactylus. 

A  female  with  ova  measures  22.8  mm.  long;  the  eggs  are  0.9  mm. 
long. 

Kurume,  Japan;  Jordan  and  Snyder,  July  23;  1  female  with  ova- 
Near  Fusan,  Korea,  in  fresh- water  streams;  P.  L.  Jouy;  many 
specimens. 

This  species  is  very  close  to,  perhaps  identical  with,  C  pareparenms 
de  Man,^  from  Celebes,  which  has  a  shorter  rostrum,  with  only  2 
inferior  teeth. 

CARIDINA  LEUCOSTICTA  Stimpson. 

Caridina  leucosticta  Stimpson,  Proc.  Acad.  Nat.  S<ji.  Phila.,  XII,  1860,  p.  28  [97]. — 

Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  406. 
Atya  wyckii  Hickson,  Ann.  Mag.  Nat.  Hist.  (6),  II,  1888,  p.  357,  pis.  xiii  and  xiv. 
CaridiTui  vycki  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  405,  and  synonymy. 

Kurume,  July  23;  about  25  specimens. 

In  most  of  the  specimens  the  rostrum  is  broken  off  near  its  base;  in 
none  is  the  tip  perfect. 

Dorsal  spines  17  to  23  (2  on  carapace);  ventral  spines  14  in  the  only 
specimen  where  complete  (Stimpson  says  10).  Anterior  third  or 
fourth  unaiined  above,  except  near  the  tip,  where  there  is  at  least  one 
spine.  Antennal  spine  high,  quite  above  the  antenna.  The  color  and 
white  spots  described  by  Stimpson  are  not  visible  in  the  preserved 
specimens. 

Family  PAL.EMONID.E. 

PAL^MON  JAPONICUS  (Ortmann). 

Leander  longirostris  \Q,r.  japmiicm  Ortmann,  Zool.  Jahrb.,  Syst.,  V,  1891,  p.  519, 
pi.  XXXVII,  figs.  14,  14z. 

Matsushima,  Rikuzen;  Enoshima,  Sagami;  Kawatana;  Nagasaki, 
Hizen. 

The  reference  of  tlic  name  Palseni07i  longirostrls  to  Say  by  Mi'ne 
Edwards,*  and  later  by  de  Man^  and  Ortmann,''  is  founded  on  a  cleri- 
cal error.     Say'^  described  only  two  species  of  Palcetfum^  both  Ameri- 


«\Veber\s  Zool.  Ergeb.  RoiBe  Nie<lerl.  Ost-Indien,  II,  1892,  p.  379,  pi.  xxii,  tig.  25. 

^Hifit.  Nat.  Cru.st.,  II,  1837,  p.  394. 

c Notes  Iveyden  Mus.,  Ill,  1881,  p.  141. 

d  Zool.  Jahrb.,  Syst,  V,  1891,  p.  519.  Digitized  by  GoOqIc 

« Jour.  Ac«ad.  Nat.  Sci.  Phila.,  I,  1818.  ^ 
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can,  viz,  P.  mdgaria  on  page  248,  and  P.  tenuicamis  on  page  249. 
Milne  Edwards**  refers  to  both  of  Say's  species,  to  P.  tmlgaris  on  page 
3W,  and  to  ^^  Palerrwn  tenulrostre^^  on  page  395,  but  his  footnote 
references  "(2)"  and  '^(3)"  to  Say's  descriptions,  instead  of  being  placed 
correctly  in  the  text,  i.  e.,  (2)  after  P.  vulgaris  and  (3)  after  P.  tenuir 
rmtre^  are  made  dependent,  (2)  on  P.  longirosfris  and  (3)  on  P.  wl^garis. 
The  name  P.  longirostris  Milne  Edwards,  occurring  on  p.  394,  was 
changed  by  him  in  Errata,  vol.  Ill,  p.  638,  1840,  to  P.  stylifems^  a 
name  apparently  overlooked  by  subsequent  authors,  but  which  must 
stand  for  that  species.  The  name  P.  Imujirostris  should  be  used  for 
the  species  so  designated  by  Milne  Iki wards  on  p.  392  {=  P,  edwardsii 
Heller). 

Ortmann  *  makes  P.  japonicus  a  variety  of  P.  Htylifems^  but  it  is 
distinguished  as  follows:  P.  jwponieiui  has  no  dorsal  spines  on  the  ros- 
trum except  at  the  base,  while  P,  styUferns  has  2  or  3  on  the  termi- 
nal half.  P.japanidis  has  4  to  6  ventral  spines,  P.  styliferus  8  to  10. 
In  P.  jajxmicii^  the  sixth  segment  of  the  pleon  is  nearly  two-thirds  as 
long  as  the  carapace  (rostrum  excluded);  in  P.  styliferus  it  is  shorter, 
barely  more  than  half  the  carapace.  In  P.  ja-ponicm  the  carpus  of 
the  second  pair  of  feet  is  as  long  as  the  merus  or  the  fingers,  while  in 
P.  fityliferus  the  carpus  is  considerably  shorter  than  merus  or  fingers. 

There  are  in  the  U.  S.  National  Museum  a  number  of  specumens  of 
P.  stylifems  from  Kurrachee,  India,  collected  by  Francis  Day. 

PALAMON  PAUCIDRNS  de  Haan. 

Palemon pauciden*  d%  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  170,  pi.  xlv,  fig.  11. 
Leander paucidens  Stimpson,  Froc.  Acad.  Nat,  Sci.  Phila.,  XII,  1860,  p.  40  [109]. 

Aomori,  Rikuoku;  Matsushima,  Bikuzen;  Misaki,  Sagami;  Lake 
Biwa,  Matsubara,  Omi  (abundant);  Kawatana;  Kurume;  Nagasaki, 
Hizen. 

Korea,  P.  L.  eJouy  coll.:  Fusan;  Gensan,  brackish  streams  flowing 
into  the  sea. 

The  rostrum  has  5  to  6  teeth  above  (1  on  carapace),  2  to  3  below, 
and  is  usually'  bifid  at  extremitj'^;  it  extends  about  to  the  end  of  the 
acicle.  The  branches  of  the  outer  flagellum  of  the  antennulsB  are 
joined  for  about  8  segments  or  less  than  half  of  the  length  of  the 
shorter  branch.  In  fully  developed  specimens  the  outer  maxillipeds 
may  or  may  not  exceed  the  antennal  peduncle,  and  the  carpus  of  the 
second  pair  of  feet  usually  exceeds  the  acicle. 

Dimensions. — A  large  female  measures  66.6  mm.  long.  Several 
hundred  specimens  were  taken  at  Lake  Biwa,  all  smaller  than  those 
from  salt  water;  a  female  with  ova  measures  38  mm.  Stimpson^ 
records  its  occurrence  in  fresh  water,  in  rivers  near  Simoda. 


«Hi8t.  Nat  Crust.,  II,  1837.  ^  , 

ftZool.  Jahrb.,  Syst.,  V,  1891,  p.  519.  igitizedbyCjOOgle 

<^Proc.  Acad.  Nat.  Sci.  PhiJa.,  XII,  1860,  p,  40  [109]. 
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PAL^MON  SERRIPER  (Stimpson). 

Learuler  nei^ifcr  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  p.  41  [110]. — 
De  Man,  Notes  Leyden  Mu8.,  Ill,  1881,  p.  139. — Ortmann,  Zool.  Jahrb., 
Syst.,  V,  1891,  p.  525,  pi.  xxxvii,  fig.  17. 

Misaki,  Sagami;  Jordan  and  Snyder  collection.  Atami  district;  F. 
Sakamoto  collector,  April,  1894. 

Out  of  21  specimens  with  perfect  rostrum,  7  have  9  teeth  above, 
the  remainder  mostly  10  teeth  above;  15  have  3  teeth  l>elow,  the 
remainder  varying  from  2  to  5  teeth. 

PAL^MON    MACRODACTYLUS,  new  species. 

Stout.  Rostrum  about  as  long  as  carapace,  it  may  be  a  little  longer 
or  a  little  shorter,  overreac^hing  a  little  the  antennal  scale;  straight  in 
basal  half,  slightly  inclined  upward  in  distal  half;  armed  above  with 
9  to  15  teeth,  3  of  which  are  on  the  carapace,  3  to  5  below,  tip  usually 

bifid;  posterior  dorsal 
tooth  more  remote  from 
the  others;  the  anterior 
tooth  may  be  remote 
from  the  others  or  re- 
mote from  the  tip.  Only 
large  specimens  have  13 
to  15  teeth  above;  the 
usual  number  is  10  to 
12.  Antennular  pedun- 
cle reaching  to  distal 
fourth  of  scale;  anteiuml  peduncle  to  end  of  first  antennular  segment. 
Filaments  of  outer  flagelluin  of  antennula  united  for  from  7  to  9 
joints;  short  filament  much  longer  than  the  basal  portion.  Acicle 
oblong,  veiy  broad  at  extremity. 

Outer  maxillipeds  reaching  beyond  antennal  peduncle  by  at  least 
two-thirds  of  the  last  segment.  The  fii-st  pair  of  feet,  extended,  touch 
the  end  of  the  scale;  the  carpiLs  is  one  and  two-thirds  times  as  long  as 
the  chela;  the  palm  is  a  little  longer  than  the  fingers.  The  second 
pair  of  feet  may  exceed  the  scale  by  the  length  of  the  chela  and  part 
of  the  wrist.  The  carpus  is  subequal  to  the  merus,  exceeds  the  manus 
in  length,  and  is  distally  enlarged.  Palm  compressed,  broader  than 
carpus,  longer  than  fingers.  The  last  three  pairs  of  legs  are  very 
nearly  of  a  length,  the  fifth  pair  attain  the  end  of  the  si^le;  the 
dact^'li  of  the  third  pair  are  contained  twice  or  two  and  a  half  times, 
of  the  fifth  pair  about  three  times,  in  their  propodi. 

The  sixth  segment  of  the  abdomen  is  half  as  long  as  the  carapace 
(rostrum  excluded),  and  three-fourths  as  long  as  the  telson,  which  has 
two  piirs  of  lateral  spinules,  and  at  the  extremity  a  short  median  and 
lateral  spine  and  a  very  long  intermediate  spin^.'^®^  ^^  o 


FlO.  24.— PALiKMON  MACRODACTYLUS;  a,  CARAPACE,  X  Ij; 
*,  ACICLK,  X  2j;  C,  CHFLA  OK  SECOND  PAIR,  X  2|;  rf,  FOOT 
OK  THIRD  PAIR,   X  3^. 
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Dimension, — Female  with  ova:  Length,  55  mm. ;  length  of  carapace 
and  rostrum,  23.7  mm. ;  length  of  rostrum,  12.7  mm. 

LftcaHties. — Aomori,  Kikuoku  (type  locality.  Cat.  No.  26iG2);  Mat- 
sushima,  Bikuzen;  Nagasaki,  Hizen.  Also  collected  by  P.  L.  Jouy  in 
Korea,  at  Fusan,  Gensan,  and  Chemulpo. 

This  species  in  appearance  much  resembles  P.  serrifer^  but  differs 
in  having,  as  a  rule,  more  rostral  teeth,  broader  acicle,  longer  fingers 
of  second  chelipeds,  longer  dactyls  of  last  three  pairs.  In  the  young 
the  rostrum  may  be  a  little  convex  above,  the  palm  and  fingers  of  the 
second  pair  subequal. 

PAL/BMON  PACIPICUS  (Stimpson). 

Leander  pacificus  Stimpson,  Proc.  Acad.  Nat.   Sci.   Phila.,   XII,    1860,  p.  40, 
[109].— De  Man,  Notes  Leyden  Mus.,  Ill,  1881,  p.  137. 

Rostrum  extending  beyond  antennal  scale  for  about  one- third  of  its 
length,  strongly  upturned  toward  its  extremity,  armed  with  7  to  8 
teeth  above  (2  or  3  on  carapace),  ti  or  5  below,  tip  usually  trifid. 

The  filaments  of  the  outer  flagellum  of  the  antennula^  are  united  for 
from  10  to  12  joints;  the  free  end  of  the  short  filament  has  28  to  36 
joints;  its  outer  margin  or  that  which  fits  against  the  longer  filament 
is  strongly  serrate. 

Otherwise  this  species  is  much  as  in  P.  affinis  Milne  Edwards. 

Misaki,  Sagami;  Wakanoura,  Kii;  Nagasaki,  Hizen. 

BITHYNIS  NIPPONENSIS  (de  Haan). 

Palemon  nipponennis  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  171. 
Palaemon  nipponevms  Ortmann,  Zool.  Jahrb.,  Syst.,  V,  1891,  p.  713,  pi.  xlvii, 
figs.  4  and  4z,  and  synonymy. 

Wakanoura,  Kii;  Chikugo  River,  Kurume,  Chikugo;  Kurume,  July 
23  (many  specimens). 

BITHYNIS  LONGIPES  (dc  Haan). 

PdUmon  longipeaf^  de  Haan,  Fauna  Japon.,  Crust.,  1849,  p.  171. 
PoZagmon  2(m^/>e8  Obtmann,  Zool.  Jahrb.,  Syst.,  V,  1891,  p.  715. 

Kawatana,  Julj"  22  (many  specimens);  Nagasaki,  Hizen. 

The  two  foregoing  species  are  very  closely  related;  they  may  be 
separated  by  the  following  characters,  which  are  not  absolutely 
constant: 

In  J?,  nipponenais  the  rostrum  is  usually  nearly  straight  and  bears 
12  or  13  teeth  above;  in  B.  I'Ongipeg  it  is  usually  more  arched  and  has 
10  or  11  teeth  above. 

In  B,  nipponensis^  adult,  the  fingers  of  the  second  cheliped  are 

«I  have  given  a  new  name,  Palsemon  ortmanniy  to  P.  loTigipes  (Ortmann)  =  Leander 
longipes  Ortmann,  not  P.  longipes  de  Haan.  There  is  in  the  U.  S.  National  Museum 
a  specimen  of  P.  ortmanni  from  Tsushima  Island,  Japan,  collected  by  P.  L.  Jouy. 
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nearly  as  lon|r  as  the  palm,  very  hairy,  the  teeth  at  their  ba^e  Hniall 
and  concealed  in  hair;  in  B.  hm^ipe^^  adult,  the  fingers  are  only  one- 
half  a.s  long  as  the  palm,  ver}'  little  or  not  at  all  hairy.  There  is  one 
well-developed  tooth  near  the  base  of  the  pollex  and  two  either  side  of 
it  near  the  base  of  the  dactylus. 

In  B.  nipp<meiimH^  young,  the  fingers  are  longer  than  the  palm;  in 
B.  hmgipin^  young,  they  are  nearly  as  long  as  the  palm. 

Order  STOMATOPODA. 

ODONTODACTYLUS  SCYLLARUS  (Linnaeus). 

Caiicer  scyllaruJt  LiNNA^rs,  Syet.  Nat,  10th  ed.,  I,  1758,  p.  633. 

OdwUodadylus  scylldrm  Bioelow,  Proc.  U.  8.  Nat.  Mus.,  XVII,  1894,  p.  496,  and 

synonymy. — Borradaile,  Proc.  Zool.  Soc.  London,  1898,  p.  36,  pi.  v,  fig.  6, 

and  synonymy. 

Wakanoura,  Kii;  one  male. 

The  dactylus  and  distal  end  of  propodus  of  the  raptorial  limb  are 
bright  red  in  the  specimen  preserved  in  alcohol. 

LYSIOSQUILLA  LATIFRONS  (de  Haan). 

Squilla  latifrons  db  Haan,  Fauna  Japon.,  Crust,  1849,  p.  222,  pi.  li,  fig.  3. 
Lysiosquilla  (Coronis)  latifrons  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  V,  1880,  p.  10. 
Ly9W9quUla  latifrons  Bioelow,  Proc.  U.  S.  Nat.  Mua.,  XVII,  1894,  p.  503. 

Nagasaki,  Hizen;  one  female. 

Length  from  tip  of  rostrum  to  end  of  telson  64.4  mm. ;  length  of 
carapace  14.6  mm. 

The  dactylus  of  the  right  raptorial  limb  in  de  Haan's  figure  has  6 
teeth,  of  the  left  limb  7  teeth;  in  our  specimen  the  dactyli  of  both 
limbs  have  6  teeth. 

The  posterior  margin  of  the  telson  is  armed  with  12  small  spines  on 
one  side  of  the  sinus,  11  spines  on  the  other  side. 

CHLORIDELLAa  FASCIATA  (de  Haan). 

Squilla  fasciala  de  Haan,  Fauna  Japon.,  Crast,  1849,  p.  224,  pi.  li,  fig.  4. — 
MiEKS,  Ann.  Mag.  Nat.  Hist,  (5)  V,  1880,  p.  29.— Brooks,  Challenger  Rept, 
XVI,  Stomatopoda,  1886,  p.  37,  pi.  iii,  figs.  4,5;  pi.  ii,  fig.  8. — Bioelow, 
Proo.  U.  S.  Nat.  Mus.,  XVII,  1894,  p.  510. 

Tsuruga,  Echizen,  2  males;  Nagasaki,  Hizen,  1  male,  1  female. 

The  intermediate  denticles  of  the  margin  of  the  telson  are  either 
8  or  9. 

The  largest  specimen  measures  76.5  mm.  long;  carapace,  19  mm. 
long. 

«In  1899  (Jour.  Inst.  Jamaica,  II,  p.  628),  I  called  attention  to  the  fact  that  the 
name  Squilla  J.  C.  Fabricius,  1793,  was  preoccupied  for  a  genus  of  Amphipoda  by 
O.  F.  Muller,  1776  and  1788,  by  Scopoli,  1777,  and  by  O.  Fabricius,  1780.  The  only 
available  name  for  the  stomatopod  genus  is  ChlorideUa  Miers,  1880.  One  who  con- 
siders CfUorideUa  generically  distinct  from  Squilla  J,  C.  Fabricius  should  substitute  a 
new  name  for  the  latter. 
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CHLORIDELLA  RAPHIDEA  ( Fabricius) . 

sSqiiUln  harpttx  lyR  Haax,  Fauna  Japon.,  CruHt.,  1S49,  j>.  222,  pi.  li,  lijr.  1. 
Sqitiila  raphidea   Bigelow,    Proc.    U.    S.    Nat.    Mus.,  XVII,   1894,  j).  535,  and 
synonymy. 

Wakanoura,  Kii;  5  specimens. 

CHLORIDELLA  AFFINIS  (Berthold). 

SfpiHUi  orcUoria  de  II  a  an,  Fauna  Japon.,  Crust.,  1849,  p.  223,  pi.  li,  fig.  2. 
Sf/uiila  affiim  Bigelow,  Proc.  V.  S.  Nat.  Mus.,  XVII,  1894,  pp.  537  and  538, 
fig.  22,  and  synonymy. 

Aomori,  Kikuoku;  Same,  Rikuoku;  Tokyo;  Tsuru^i,  Echizen 
(abundant);  Wakanoura,  Kii  (abundant);  Onomichi,  Bingo;  Nagasaki, 
Hizen. 

CHLORIDELLA  COST  ATA  (de  Haan). 

Squilla  coslata  de  Haan,  Fauna  Japon.,  ('rust.,  1849,  p.  223,  pi.  li,  fig.  5. — 
•  MiERs,  Ann.  Mag.  Nat.  Hist,  (5),  V,  1880,  p.  21.— Bigelow,  Proc.  V.  S.  Nat. 
Mus.,  XVII,  1894,  p.  511. 

Wakanoura,  Kii,  2  specimens,  male  and  female;  Nagasaki,  Hizen, 
3  males. 

The  surface  of  the  carapace  is  tuberculate,  especially  between  the 
median  and  submedian  carinoe,  the  tubercles  more  or  less  confluent. 
The  marginal  denticles  of  the  telson  are  3-4,  0-8,  1. 

The  largest  specimen  measures  87  mm.  long;  carapace,  22.5  mm. 
long. 
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A  RF.VIEW  OF  THE  HEM  I  BRANCHIATE  FISHES  OF  JAPAN. 


By  I)avii>  Stark  Jordan  and  Edwin  CnAriN  Starks, 

Of  the.  JjfUmd  Slanfoi'd  Junior  Vnivermty 


In  the  present  paper  is  given  a  I'eview  of  the  Hemibranchiate  fishes 
known  to  inhabit  the  waters  of  Japan.  It  is  based  on  material  in  the 
Leland  Stanford  Junior  Universit}"  and  in  the  U.  S.  National  Museum, 
most  of  it  collected  by  Jordan  and  Snyder  in  the  summer  of  1900. 
In  a  previous  paper  in  these  Proceedings"  Mr.  Starks  has  discussed 
the  osteology  of  the  suborder  Hemibranchii  and  of  its  component 
families. 

Order   ACANTHOPTERGII. 

Suborder  HEMIBRANCHII. 

Opisthotics  absent;  jmrietals  usually  absent;  exoccipitals  never 
meeting  over  surface  of  basioccipitjils;  myodome  usually  absent  or 
rudimentiiry,  .sometimes  well  developed;  posttemporal  never  typically 
forked,  sometimes  united  to  cranium  suturely ;  a  portion  of  the  hypo- 
corcacoid  wome times  enamelled,  appearing  externally  as  a  sepai'ate  bone 
on  either  side  (interclavicle);  supraclavicle  usually  absent,  small  when 
present;  postclavicle  when  present  composed  of  a  single  bone;  superior 
pharyngeals  and  usually  elements  of  branchial  arches  reduced  in  num- 
ber; inferior  jAaryngeals  present,  not  united;  four  anterior  vertebrae 
more  or  less  elongate,  sometimes  united;  transverse  process  present 
on  all  abdominal  vertebrje;  snout  more  or  less  produced  and  tube- 
like with  a  small  mouth  at  its  end;  ventrals  abdominal,  sometimes 
anteriorly  placed.  These  fishes  are  allied  to  the  PercesoceH^  from 
ance.stor.s  of  which  it  is  probably  descended.  Their  relations  to  the 
Lophobranchii  are  close,  the  characters  of  the  Lophobranchii  being 
largely  extremes  of  the  same  modifications. 

(7A«i,  half;  (ipdyxos,  gill.) 

In  the  following  analysis  of  families  we  adopt  the  arrangement  of 
families  as  given  in  Dr.  Gill's  valuable  discussion  of  "The  Mutual 
Relations  of  the  Hemibranchiate  Fishes."* 


«Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  618. 
'^Proc.  Acad.  Nat.  Sci.  Phila.,  1884,  p.  154. 
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a.  Dermal  annature  alwent,  or  developed  only  b»  plates  on  side  or  back;  vertebrae 

niimeroiw  (.'50  to  36);  \n\h\c.  l)one«  placed  close  to  scapular  arch;  spinous  dorsal 

represented  by  isolated  spines. 

h.  Vertebne  anteriorly  little  enlarj^ed;  ventrals  subthoracic,  each  with  a  sharp 

spine. 

c.  BranchioBtegal  rays  three;  ventrals  with  one  soft  ray  each;  snout  conic  or 

but  slightly  tubifomi Gasterosteid-r,  I. 

cc.  Branchiostegal  rays  four;  ventrals  with  four  soft  rays  each;  snout  tiibi- 

form AULORHYNCHID-K,    II, 

bb,  Vertebne  anteriorly  (first  four)  elongate;  ventrals  abdominal  or  near  middle 
of  body,  without  spines,  but  with  6  (or  5)  soft  rays. 
d.  Dorsal  spines  developtnl,  weak;  Inxiy  compressed,  nKnierately  long,  with 

ctenoid  scales;  no  caudal  filament ArLO«roMii>-«:,  III. 

(id.  Dorsal  spines  undevelope<l;  IxKiy  depressed  or  subcylindrical,  very  long 
without  scalers;  caudal  with  the  two  middle  rays  pro<iuced  into  a  long 

filament : Fistulariid^  IV. 

aa.  Dermal  armature  superficial,  developed  anti»riorly  and  especially  about  the  liack; 
four  anterior  vertebne  much  elongate;  tail  with  its  axis  continuous  with  that 
of  the  alxlomen;  branchihyals  and  pharyngeals  mostly  present  (fourth  superior 
branchihyal  and  first  and  fourth  superior  phar>'ngeals  wanting);  pubic  bones 
remote  from  the  scApular  arch;  a  spinous  dorsal  fin  developed. 

Macrorhamphosidjs,  V. 
aaa.  Dermal  armature  connate  with  the  internal  skeleton  and  developed  as  a  dorsal 
cuirass  in  connection  with  the  neuropophyses;  six  or  more  anterior  vertebrse 
extremely  elongate;  tail  with  its  axis  deflected  from  that  of  the  abdomen  by 
encroachment  of  a  dorsal  cuirass  over  the  dorsal  fin;  branchial  system  usually 
feebly  developed;  a  spinous  dorsal  feebly  developed  under  the  posterior  pro- 
jection of  the  dorsal  buckler CENTRisciDiK,  VI. 

Family  I.  GA8TEROSTEIDAE. 

STICKLEBACKS. 

Body  more  or  less  fusiform,  somewhat  compressed,  tapering  behind 
to  a  slender  caudal  peduncle.  Head  moderate,  the  anterior  part  not 
greatly  produced,  but  all  the  bones  of  the  suspensory  apparatus  some- 
what lengthened.  Mouth  moderate,  with  the  cleft  oblique,  the  lower 
jaw  prominent;  maxillary  bent  at  right  angles  and  overlapping  the 
premaxillary  at  corner  of  mouth.  Teeth  sharp,  even,  in  a  narrow 
band  in  each  jaw;  no  teeth  on  vomer  or  palatines;  premaxillaries  pro- 
tractile. Preorbital  rather  broad;  suborbital  plate  large,  often  cover- 
ing the  anterior  part  of  the  cheeks,  forming  a  connection  with  the 
preopercle.  Branch iostegals  3.  Gill  membranes  broadly  joined,  free 
from  the  isthmus,  or  not;  gill  rakers  moderate  or  rather  long. 
Toothed  superior  pharyngeals  2;  that  of  fourth  arch  missing  or 
united  to  third.  Opercles  unarmed.  Skin  naked  or  with  vertically 
oblong  bony  plates;  no  true  scales.  Dorsal  fin  preceded  by  two  or 
more  free  spines;  anal  similar  to  soft  dorsal,  with  a  single  spine;  ven- 
tral fins  abdominal,  anteriorly  placed  and  overlapped  slightly  at  the 
side  by  a  process  from  the  shoulder  girdle,  though  not  connected  to 
it,  consisting  of  a  stout  spine  and  one  or  two  rudimentarj^  rays. 
Middle  or  sides  of  belly  shielded  ]»y  the  pubic  bones.     Pectorals 
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rather  short,  unusually  far  bohiiid  the  t^ill  openintrs,  preceded  hy  a 
quiidnite  naked  area,  whieh  is  covered  with  shining  skin.  C-audal  tin 
narrow,  usually  lunate.  Air  ])ladder  simple;  a  few  pyloric  cceca. 
Vertebi-aj  80  to  35;  anterior  vertehra>  little  enlarged. 

Small  fishes  inhabiting  the  fresh  watei-s  and  arms  of  the  sea  in 
northern  Europe  and  America;  noted  for  their  pugnacity.  They  are 
exceedingly  destructive  to  the  spawn  and  fry  of  large  fishes. 

a.  Gill  openings  restricte*!,  the  uiembrane8  mesially  unite<l  to  the  isthinus;  dorsal 

with  two  free  spines;  skin  mailed,  i)ardy  mailed,  or  naked (icaderosteus,  1. 

aa.  Gill  openings  confluent,  the  gill  membranes  forming  a  broad,  free  margin  across 
the  inthmus;  dorsal  spines  8  to  11,  divergent;  skin  nake<l  or  mailed. 

Pygo9teu8j  2. 

1.  GASTEROSTEUS  (Artedi)   Linnseus. 

GiMteroniewt  (Artedi)  Ijnn.ki:.m,  Syt»t.  Nat.,  X,  1758,  p.  489  (aculeoUua). 
Oasteracfuithu^  Pallas,  Mem.  Ac.  St.  Petersb.,  Ill,  1811,  j).  325  {caiaphr actus). 
X<»mrw«  SwAiNsox,  Nat.  IT  int.  (Mass'n  Fishes,  II,  18.'i9,  j).  242  {giimnnrus). 

Stickleba<'ks  with  the  innominate  hones  coalescent  on  the  median 
line  of  the  belly,  behind  and  between  the  ventral  fins,  forming  a 
triangular  or  lanceolate  plate.  (Jill  mem])ranes  united  to  the  isthmus. 
Tail  slender,  and  usually  keeled.  Skin  varioush'  covered  with  bony 
plateH.  Dorsal  spines  3  in  number,  stron^f,  with  nondivergent  bases. 
Species  numerous.  Fresh  waters  and  shores  of  all  northern  regions; 
the  species  highly  variable,  those  found  in  the  sea  usually  with  the 
body  completely  mailed,  the  fresh  and  brackish  water  forms  variousl}'^ 
mailed  or  even  altogether  naked.  It  is  probable  that  the  reduction  in 
armature  is  in  some  degree  connected  with  life  in  fresh  waters.  It  is 
almost  certain  that  the  partly  naked  forms  are  in  each  species  derived 
from  mailed  forms  of  the  same  region. 

{yaarrfp^  belly;  o(Tr€ov^  bone.) 

I.  GASTEROSTEUS    CATAPHRACTUS    (Pallas). 
TOCtEUWO  (PRICKLY-FISII). 

Gasteraeantkus  cataphrcu^hui  Pallas,   Mem.   Actad.  Petersb.,  Ill,   1811,  p.  325; 

Kamchatka. 
Gaslerosteiis  obolarius  Cuvirr  and  Valenciennes,  Hipt.  Nat.  I\)ifl8.,  IV,  1829,  p. 

500;  Kamchatka. 
Gasteroeteiijt  wscvJptus  Richardson,   I^ast  Arctic  Voyage,  1854,  p.  10,  pi.  xxv, 

figH,  1,  2,  and  3;  Northumlwrland  and  Puget  sounds. 
GoMerosteuB  serraluft  Ayres,  Pro<\  Cal.  Acad.  ScL,  1855,  p.  47;  San  Francisco. — 

SArvAGE,  Revision  des  Epinot.'be»,  1874,  p.  13. 
Gagieroslemxntermediu8iTi\KA.ui),  Proc.  Acad.  Nat.  Sci.  Phila.,  1856,  p.  135;  Cai)e 

Flattery. 
Oasterasteus  acutecUvs  cataphractus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  396. 
Gasterosteus  cataphradutt  Jordan  and  Evermann,  Fishes  N.  and  M.  Amer.,  I, 

1898,  p.  749. 
Gatterogtexu  aculeaius  Ishikawa,  Prel.  Cat.,  1897,  p.  68;  Hokkaido,  Kuriles,  Ugo, 

Yechigo,  Shimotauke,  Musashi,  Usen,  Niigata.  ^ 

Ga8(ero8teu8  vnUiainsoni  (iirard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  pj([M)QiQ- 

liamson'B  Pass,  near  Saugus,  California;  naked  form. 


60  PROCKKDINGS  OP  THE  NATIONAL  MVSFJrM.  vol.xx^i. 

Gasterosteus  micnKrphalns  (Jirard,   Proc.  Acad.  Nat.  Stti.  Pliila.,  1854,  p.  13.'i; 

Kaweah  K.,  Tulare  r^ike;  half-inailt'tl  form. 
Goitterosteujt piefM*itti<  ijiK\m\  Proc.  Aca<l.  Nat.  Sci.  Phila.,  1S54,  j).  147:  l*r«»i<iio; 

half  mailed. 
GoHterontem  i7wpinatiu<  iimwii},  PriM*.  Aiad.  Nat.  Sci.  Phila.,  1854,  p.  147;  l*resi- 

dio;  half  inaikHi. 
Gasterosteus  pugetti  (tirard,   Proc.   Acad.  Nat.  M.   Phila.,   1856,  p.   i:i5;   Fort 

Steilacooni,  Wa*«hington;  half  mailed. 

The  following  description  is  tak(»n  from  a  specimen  So  nun.  long 
from  Ugo,  northwest  Japan: 

Head  3i;  depth  4i;  eye  3J.  Dorsal  11-1, 13;  anall,  10.  Body  slender, 
compressed;  head  small  and  pointed;  mouth  oblique,  maxillar}'  not 
reaching  eye]  caudal  peduncle  depressed,  keeled.  Processes  fi-om 
shoulder  girdle  slightly  divergent,  leaving  a  narrow,  naked  area  on 
breast;  naked  area  in  front  of  pectorals  equal  to  length  of  snout 
Dorsal  spines  long  and  slender,  the  length  equaling  distance  from 
snout  to  pupil;  third  dorsal  and  anal  spines  very  small,  curved;  ven- 
tral spines  long,  slender,  as  long  as  snout  and  eve,  or  even  longer  in 
some  specimens;  serrate *at  base  and  with  ba.sal  cusp;  ventral  platx*  as 
long  as  spine  in  many  specimens,  narrow,  the  greatest  width  3^  in 
length.  Lateral  armature  complete,  the  plates  gradualh'  reduced  in 
size  posteriorly,  forming  a  distinct  caudal  keel.  Dark  grayish  or  blu- 
ish black  above,  silvery  below,  with  a  few  dark  punctulations,  thickest 
on  caudal  peduncle  and  near  tip  of  vent  ml  spines.  Alaska,  Kam- 
chatka, and  Japan.  Very  abundant  northward;  the  mailed  form  rarely 
or  never  entering  fresh  water. 

We  have  also  marine  specuuens  from  Kushiro  and  iwrthern  Japan, 
which  we  have  compared  with  specimens  from  Alaska  and  Puget 
Sound,  and  have  found  them  to  ])e  similar. 

Specimens  from  I])i  and  Mi  no  rivers  near  Ogaki  in  Mino  seem  to  be 
insepai'able  from  the  naked  s[>ecimens  from  Colton,  California  (called 
"  OasteroHteus  wflHanMoni''),  They  differ  greatly  from  the  marine 
form  in  being  deeper,  in  having  the  ventral  plate  broad  and  short,  in 
being  only  partially  armed,  in  being  (H)nspicuously  mottled,  and  in 
exhibiting  all  of  the  differences  which  fresh-water  specimens  at  the 
extreme  of  variation  from  California  and  Alaska  exhibit.  Since  it  has 
not  been  possible  to  satisfactorily  separat(^  the  Western  American 
fresh-water  species  from  those  found  in  the  sea,  we  can  not  consider 
these  as  distinct  even  though  we  have  no  intergiuding  fonns  at  hand. 

Formuhe  of  soft  i*ays  of  dorsal  and  anal: 


Locality. 

Ugo. 

14    13    13 
11    10    10 

Ku.shiro.    N.  Japan.  ,      Pu^i't  Sound. 

1 

Ibi  River. 

Mino,  Ja- 
pan. 

Dorsal 

12    11     13    14    13     13    12    14    12    14 
9      8     10      9      9       9      9    10      9    10 

12    11    18    12    11       11    11    12 

Anal 

10      9998         H98 

{icardtppaKTos,  catiiphractm^  mailed.)  Digitized  by  V^OOQie 
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2.  PYGOSTEUS   Brevoort. 

I^f/(M^iui  (Brevoort)  (Iill,  Cat.  Fishes  Enfit  (-oast  Nortli  Aineric-a,  1861,  p.  39; 

name  only. 
A/</f>irf^'iw  (Jill,  Canadian  Naturalist,  II,  1865,  p.  8  (m'cidetUalis) . 
Ga9terf>stea  Bavyaqb^  Revision  des  ftpinochew,  1874,  p.  29  ( pungithm) . 

This  genuH  is  characterized  by  the  presence  of  9  to  II  divergent 
spines  and  by  the  weakness  of  its  innominate  bones.  The  gill  mem- 
branes form  a  broad  fold  a<*ross  the  isthmus.     Vertebne  14  + 18  =  32. 

{Ttvytj^  pubic  region;  o(TT€ov,  }K>ne.) 

a.  Donial  with  8  ajunes atehidachneri,  2. 

aa.  Dorsal  with  11  or  12  spines undedmalhi^  3. 

2.  PYGOSTEUS  STEINDACHNERI  Jordan  and  Snyder. 

Oattierfjdeus  jnponinui  Stkindachner,  Ichthy.   Beitr.,  IX,  i>.  27,  j)!.  iii,  fig.  2; 

(iiilf  of  Strielok,  near  Vladivostok.     (Not  of  Houttuyn. ) 
I^gotttewt  steindachneri  Jordan  and  Snydek,  Proceedings  U.  S.  Nat.  Mus.,  1901, 

p.  747,  after  Steindat'hner. 
GaMerosteiis  pangithis  Ishikawa,  Prel.  Cat.,  1897,  i».  59;  I^ke  Inokashiro,  near 

Tokyo. 
^'rVuteroaf^w  sp.  ishikawa,  Prel.  Cat.,  1897,  p.  59;  Yaniashiro. 

The  following  description  is  taken  from  4  s{>ecimens  from  Yania- 
shiro: 

Head  3|  in  length;  depth  4 J.  Dorsal  VIII-II;  anal  1-8,  or  9. 
Diameter  of  eye  equal  to  snout  or  slightly  greater,  contained  3i  times 
in  heatl;  width  of  interorbital  two-thirds  diamett^r  of  eye;  maxillary 
Ijarely  reac'hing  to  under  anterior  ^igi}  of  the  eye  in  the  males, 
slightly  shorter  in  the  females. 

Tjength  of  ventral  spines  equal  to  disbmce  from  tip  of  snout  to 
middle  of  eye;  length  of  middle  dorsal  spines  two-thirds  to  three- 
fourths  e3'e,  last  spine  a  little  longer,  ec^ual  to  anal  spine;  length  of 
pectoral  eijuals  snout  and  eye;  length  of  anal  base  (Hjual  to  dorsal  l)asc 
and  equal  to  length  of  head  without  snout. 

Anterior  part  of  body  with  vertical  bony  plates  which  decrease  in 
length  posteriorly  and  become  small  round  plates  on  posterior  half  of 
body;  on  the  caudal  peduncle  they  form  a  sharp  keel;  they  number 
from  32  to  35. 

Color  in  spirits  verj'  light  yellowish  brown  with  onh'  a  trace  of  small 
dusky  punctulations.  The  membi-ane  of  the  spinous  dorsal  dusky  or 
wnspicuously  black.  The  soft  dorsal  and  anal  ranging  from  colorless 
to  dusky.     Pectoral  and  caudal  without  color. 

Numerous  specimens  taken  from  a  pond  at  Inokashiro,  Musashi, 
near  Tokyo,  and  one  specimen  from  Aomori  diflPcr  only  from  these  in 
being  entirely  devoid  of  plates  and  in  being  much  darker  or  more 
dusky.  The  fins  arc  all  more  or  loss  dusky  and  the  membrane  of  the 
spinous  dorsal  is  not  darker  than  the  body  color.  Of  16  specimens 
counted  an  equal  number  have  8  and  9  spines.     Bothr  these  and  the 
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mailed  specimens  from  Yamashiro  were  presented  by  the  Imperial 
Museum  from  the  many  exampU\s  collected  by  Dr.  Ishikawa. 

Steindachner's  specimens  seem  to  have  been  more  slender  and  to  hare 
had  higher  spines  than  ours.  ^ 

(Named  for  Dr.  Franz  Steindachner.) 

3.  PYGOSTEUS    UNDECIMALIS  Jordan   and    Starks,  new  species. 

Head  3i  to  3|  in  length;  depth  5  to  5i.  Dorsal  XI  or  XU  (in  an 
equal  number  of  specimens)— 10  or  1 1 ;  anal  1-i).  Eye  3i  in  head;  snout 
4;  interorbital  slightly  less  than  diameter  of  eye.  Maxillary  reac-hin^ 
slightly  past  anterior  margin  of  eye.     Depth  of  head  l\  to  H  its  length. 

Ventral  spines  very  short  and  slender,  equaling  in  length  two-thirds 
to  three-fourths  diameter  of  eye.  The  dorsal  spines  are  subequal  in 
length  to  the  next  to  the  last  and  are  scarcely  half  the  diameter  of  the 
eye  in  length.  The  last  one  is  about  a  third  higher  and  is  equal  in 
length  to  the  anal  spine. 


Fig.  1.— Pycostkus  indecimalis. 


The  body  is  entirely  devoid  of  bony  plates  in  our  specimens,  except 
in  one  example  where  a  few  plates  form  a  keel  on  the  caudal  peduncle. 

Color  dark  brown  above,  lighter  below,  all  of  the  tins  dusky. 

This  species  differs  from  Pygnsd  ti.^  stdmhiehnerl  in  having  a  more 
slender  form,  a  slightly  longer  head,  shorter  and  more  slender  ventral 
spines,  and  particularly  in  having  more  numerous  and  shorter  dorsal 
spines.  The  mouth  appears  to  be  larger  and  the  caudal  peduncle  to  be 
thicker.     The  color  is  darker. 

Six  specimens,  the  longi^st  53  mm.  in  length,  presented  by  the  Sap- 
poro Museum,  were  taken  at  Chitose  in  Hokkaido  ])y  Mr.  Nozawa. 
The  type  is  No.   7110,  Leland  Stanford  Junior  University  Museum. 

{undeen/i ,  eleven . ) 

Family  11.  ArLORHYNCnilD.E. 

3.     AULICHTHYS   Brevoort. 

Anlichtht/s    (Brev«K»rt)    (iii.i.,    Proc.     AtiuL     Nut.     Sci.     Phila.,    1862,     p.    234, 
(japonini.H). 

Lateral  line  with  a  series  of  sharply  keeled  plates,  each  ending  in  a 
spine;  pectonil  fin  not  emarginate;  ventrals  inserted  under  middle  of 
length  of  the  pectoral  tin.  Dgtized by VoiOOgie 
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Northern  Japan;  one  species  known,  well  separated  from  the  Cali- 
fomian  AuiorKyn<ihus  jlavidus^  by  the  row  of  latera,!  spines;  the  fin 
rays  about  the  same. 

(ttvA^oV,  tube;  ix^v^^  fish.) 

4.     AULICHTHYS  JAPONICUS  Brevoort. 

AtUichihys  japotiiciis  (Brevoort),  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  234; 

Shimoda. — Jordan  and  Snydrr,   Check  List  Fishes  Japan,  1901,  p.  60; 

Yokohama. 
AtUorhynchus  japonicus  Steindachner  Ichth.  Beitr.,  X,  1881,  p.  1,  pi.  v,  fig.  1; 

Yokohama. 
Ftshdariidxf    Genus?    Species?    Ishikawa,  Prel.  Cat.,  1897,  p.  31;  Noe.  551, 

552;  Boshu. 

The  following  description  is  from  a  specimen  from  Tokyo,  15  cm. 
long. 

Head  3f  in  length;  depth  2  in  SDout.  Dorsal  XXV-9;  anal  1-10. 
Lateral  plates  55.  Postcaudal  plates  13.  Eye  4  in  snout,  2  in  post- 
orbital  part  of  head. 

The  mouth  is  small,  the  maxillary  Is  contained  2i  times  in  the  man- 
dible, which  is  about  half  the  length  of  the  snout.  From  the  back- 
ward-extending process  from  the  maxillar}^  a  shallow  channel  runs 
backward  on  top  of  the  snout  to  within  a  distance  of  the  eye  equal  to 
the  diameter  of  the  eye.  From  the  supraorbital  rim  a  short  channel 
runs  forward  to  each  side  of  the  termination  of  the  anterior  median 
channel.  The  interorbital  space  is  slightly  convex  and  somewhat 
rugose.  The  length  of  the  operde  is  twice  that  of  the  rest  of  the 
postorbital  part  of  the  head. 

The  pectoral  fin  is  inserted  a  distance  equal  to  the  length  of  the 
opercle  from  the  edge  of  the  opercle.  The  lower  rays  are  the  longest; 
their  length  is  equal  to  their  distance  from  the  posterior  orbital  margin. 
The  front  of  the  dorsal  is  midway  between  the  base  of  the  caudal  and 
the  middle  of  the  opercle.  The  anal  is  directly  under  the  soft  dorsal  and 
about  equal  to  it  in  length .  Where  the  anal  and  the  dorsal  are  depressed 
the  tips  of  the  longest  rays  just  reach  to  the  base  of  the  last  ray.  The 
length  of  the  caudal  equals  the  length  of  the  postorbital  part  of  the 
head.  The  lower  edge  of  the  shoulder  girdle  is  rough  and  is  only 
covered  by  thin  skin;  it  appears  as  a  line  of  dermal  bone  and  runs  back 
nearly  to  a  similar  but  wider  line  formed  by  the  edge  of  pubic  bones. 
The  length  of  the  ventrals  equals  the  diameter  of  the  eye. 

Caudal  slightly  dusky,  other  fins  colorless;  top  of  head  dark;  oper- 
cles  dasky  above  with  tine  brown  points;  a  dark  brown  streak  runs 
along  preorbital  region  to  middle  of  eye. 

We  have  specimens  from  Tokyo,  Matsushima,  and  Boshu.  The 
species  is  not  rare  in  northern  Japan  on  sandy  shores. 

Digitized  by  VjOOQIC 
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Family  III.  AULOSTOMIDJE. 

Body  compressed,  elongate,  covered  with  small,  ctenoid  scales. 
LaU^ral  line  continuous.  Head  long;  mouth  small,  at  the  end  of  a 
long,  (compressed  tube.  Lower  jaw  prominent,  with  a  barT)el  at  the 
symphysis.  Premaxillary  fee])le,  not  protractile;  maxillary  broad, 
triangular,  vvith  a  supplemental  bone.  Teeth  minute,  in  bauds  on 
lower  jaw^  and  vomer.  Bmnchiostegals  4.  Gills  4,  a  slit  bi^hind  the 
fourth.  Pseudobranchiie  well  developed.  Gill  rakers  obsolete,  (rill 
membiunes  separate,  free  from  the  isthnms.  Air  bladder  large. 
Post-temporal  free  from  cranium.  Spinous  dorsal  present,  of  8-12 
very  slender  free  spines;  soft  dorsal  and  anal  rather  long,  similar  pos- 
terior, with  23  to  28  rays  each:  caudal  small,  rhombic,  the  middle  rays 
longest,  but  not  produced  into  a  filament;  ventrals  abdominal,  of  6 
rays,  all  articulated;  pectorals  broad,  rounded,  the  space  in  front  of 
them  scaly.  First  four  vertebra^  elongated.  Tw  o  pyloric  caeca.  A 
single  genus,  with  tw^o  species,  found  in  tropical  seas. 

4.  AULOSTOMUS  Lacep^de. 

Avlosiomm  Lac^epkdk,  Hint.  Nat.  Poiss.,  V,  1803,  j).  357  (chiuensis) . 
Aulosloma  Schlegel,  Fauna  JaiK)iii('a,  Poiss.,  184»5,  j).  320;  change  of  impelling. 
Polyterichthys  Bleekek,  Tomato,  II,  p.  (>08  {valeutirii— chiuensis). 
Solenostomiuf  Gronow,  Cat.  Fishey,  Ed.  Crray,  1854,  p.  146  (chinensis) . 

Characters  of  the  genus  included  above. 
(ai'fXog^  tube;  crropia,  mouth.) 

5.  AULOSTOMUS'*  VALENTINI  Bleeker. 

V^ALENTiJN,  Oud-  en  Nieiiw-()o8t-In(l.,  Auiboyna,  111,  1725,  pp.  323,  448,  494. 
PohjptericMhiis  vahndiid  Blkeker,  Ternate  II,  about  1850,  j).  008;  Ternate. 
Aitiostoirui  situ'iuls  Schlegel,  Fauna  Japouica,  1845,  j).  520;  "TrcH  rare  dan.s  lea 

niers  du  Japon." 
Aulosloina  chinen^e  GiiXTiiEU,  Cat.  Fish.,  Ill,  1861,  p.  538;  Ainboyna;  Aueitum 

(not  AuJoHtomus  chinefisiit  Laoe[)cde,  which,  after  Linnanis,  i.s  a  West-  Indian 
epecies. 

The  following  description  is  from  a  specimen  4S  cm.  in  length  from 
Honolulu.  Head  8  in  length;  depth  11.  Dorsal  XI-20;  anal  2^>;  scales 
about  230. 

Body  elongate,  compressed,  the  least  depth  just  behind  biuse  of  pec- 
torals where  the  body  is  constricted  IjcIow.  Body  expanding  verti- 
cally somewhat  at  soft  dorsal  and  anal,  and  abrupt  narrowing  at  caudal 
peduncle,  which  is  long  and  slender  Avith  parallel  sides. 

Eye  contained  2^i  in  post  orbital  part  of  head,  7i  in  snout.  Lower 
jaw  somewhat  hooked  up  at  tip  over  front  of  premaxillary.  Maxilla- 
ties  very  broad,  their  width  a  little  greater  than  eye  and  twice  as  long. 


^  FiMularia  chinemis  Linnvexia  is  Ijasod  chiefly  in  the  Sok'nostomtts  cauda  rotnmlnta  of 
rronow,  which  is  the  West  Indian  epeci 
should  properly  bear  the  name  chimnais. 


Gronow,  which  is  the  West  Indian  epecies,  Auhstomnficoloratus.   ^TheJatter  s])ecie8 
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Scales  fine,  strongly  ctenoid,  at  nape  becoming  somewhat  embedded. 
Area  in  front  of  pectorals  closel}'  scaled.     Head  naked. 

Pectorals  short  and  broad;  their  length  equals  twice  the  diameter  of 
eye.  Ventrals  inserted  midway  between  base  of  caudal  and  middle 
of  eye.  Dorsal  placed  directly  over  anal,  which  is  of  equal  length. 
Base  of  dorsal  equal  to  postorbital  part  of  head  and  half  eye.  Length 
of  caudal  contained  3|  in  length  of  snout. 

Color  in  alcohol  brownish,  with  10  or  11  narrow  light  crossbars, 
between  each  of  which  is  a  more  or  less  conspicuous  broken  Imr  com- 
posed of  diffused  spots.  Fins  yellowish.  A  black  stripe  across  base 
of  dorsal  and  anal  rays;  a  round  black  spot  on  upper  and  lower  rays 
of  caudal;  a  black  spot  on  base  of  ventrals;  and  one  on  middle  of  max- 
illary. Other  specimens  very  dark,  with  scarcely  any  crossbars. 
Others  show  conspicuous  longitudinal  light  bars. 

This  species,  conuuon  in  the  tropical  seas  from  Hawaii  to  India,  is 
recorded  by  Schlegel  as  very  rare  in  Japan.  It  doubtless  belongs  to 
the  fauna  of  the  Riukiu  Islands. 

(Named  for  its  discoverer,  Fr.  Valentijn,  who  wrote  in  1725  on  the 
"Oud-  en  Nieuw-Oost-Indien"  and  the  '^  Waterdieren  van  Amboina.") 

Family  IV.  FISTULARIID^. 

Body  extremely  elongate,  much  depressed,  broader  than  deep. 
Scaleless,  but  having  bony  plates  present  on  various  parts  of  the  body, 
mostl}^  covered  by  the  skin.  Head  very  long,  the  anterior  bones  of 
the  skull  much  produced,  forming  a  long  tube,  which  terminates  in 
the  narrow  mouth;  this  tube  fonned  by  the  symplectic,  proethmoid, 
metapterygoid,  mesopterygoid,  quadrate,  palatines,  vomer,  and  mes- 
ethmoid.  Both  jaws^  and  usually  the  vomer  and  palatines  also,  with 
minute  teeth;  membrane  uniting  the  bones  of  the  tubes  below,  very 
lax,  so  that  the  tube  is  capable  of  much  dilation.  Post-temporal 
coOssified  with  the  cranium.  Branchiostegals  5  to  7;  gills  4,  a  slit 
behind  the  fourth.  Gill  membranes  separate,  free  from  the  isthmus; 
gill  rakers  obsolete.  Basibranchial  elements  wanting.  Fourth  supe- 
rior pharyngeal  missing  or  anchylosed  to  third.  Pseudobranchia? 
present.  Air  bladder  large.  Spinous  dorsal  fin  entirely  absent;  soft 
dorsal  short,  posterior,  somewhat  elevated;  anal  fin  opposite  it  and 
similar;  caudal  fin  forked,  the  middle  rays  produced  into  a  long  fila- 
ment; pectorals  small,  with  a  broad  base,  preceded  by  a  smooth  area; 
processes  from  hypocoracaid  greatly  lengthened;  supraclavicleH  very 
small;  ventral  fins  very  small,  wide  apart,  abdominal,  far  in  advance 
of  the  dorsal,  composed  of  6  soft  rays.  Pyloric  coeca  few;  intestine 
short  Vertebrae  very  numerous  (4+44  to  49+28  to  33);  the  first  four 
vertebrw  very  long.  Fishes  of  the  tropical  seas,  related  to  the  stickle- 
backs in  structure,  but  with  prolonged  snout  and  different  ventral 
fins.     A  single  genus,  with  a  few  species.  Digitized  by  ^OOQie 

Proc.  N.  M.  vol.  xxvi — 02 6 
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6.  FISTULARIA  Linneeus. 

SoUnioffUmim  Klein,  MissuH,  IV,  1740,  p.  23  (nonbinoniial). 
Mjitularia  Linn^a's,  Syst.  Nat.,  10th  e(i.,  1758,  p.  312  (tabacaria). 
Cannorhynchiut  Cantor,  Malayan  Fiehes,  1850,  p.  211  {tabacaria;  FiMulnria  being 

regarded  aa  preoccupied   by  Donati  in  1750  for  a  pre-Linna?an  genus  of 

Polyps). 
F lagdlarin  Gho^oWj  Cat.  Fishes,  1854,  p.  146  {fiMularis=tabacaria) . 

Characters  of  the  genus  included  above.  The  bony  shields,  charac- 
teristic of  this  genus,  are  the  following: 

1.  The  naiTow  strip  along  the  median  line  of  the  back  behind  the 
skull  (confluent  neural  spines). 

2.  The  pair  of  broader  lateral  doi'sal  shields.  These  shield^n  are 
the  longest,  provided  anteriorly  with  a  ridge,  which  is  prolonged  and 
extends  far  backward  between  the  muscles  of  the  back.  This  ridge  is 
flexible,  and  does  not  interfere  with  the  lateral  movements  of  the  fish. 
It  appears  to  serve  as  a  ba.se  for  the  attachment  of  muscular  fibera. 

3.  The  narrow  shield  on  the  side  is  the  postclavicle,  its  posterior  part 
being  dilati»d  and  fixed  to  the  lateral  dorsal  shields. 

4.  The  ventral  shields  are  the  processes  from  the  hypocoracoids. 
Their  posterior  half  is  broadest,  much  pitted  inferiorly.  The}'  are 
narrower  before  the  middle,  leaving  a  free  lanceolate  space  between 
them,  and  are  again  a  little  widened  anteriorly,  where  they  join  the 
clavicle  and  urohyal.  These  plates  extend  as  far  backward  as  the 
anch3^1osed  vertebrae. 

(Jiiftula^  a  tube  or  pipe.) 

a.  Upper  lateral  edges  on  snout  sharply  serrated. 
h.  Two  middle  ridges  on  snout  well  separated,  diveiging  on  anterior  part  of 
snout,  converging  finally  on  its  foremost  part;  skin  nearly  smooth.     Color 

greenish drpresm,  6. 

hb.  Two  middle  ridges  on  snout  close  together  and  parallel  on  anterior  half  of  its 
length,  slowly  converging  forward  from  the  middle;  skin  rough.  Color, 
reddish petimha,  7. 

6.  FISTULARIA  DEPRESSA  Qiinther 

YA(iARA  (ARROW-SHAFT). 

FiMiUaria  de/jrciwa  (jCnthkr,  Shore  Fishes  Challenger,  1880,  p.  69,  pi.  xxxii, 
fig.  I);  Suhi  Islands,  Natal,  Zanzibar,  Amboyna,  China,  New  Guinea,  New 
South  Wale."*,  Fiji,  I^)wer  California. — Jordan  and  Evermann,  Fishes  N. 
and  M.  Auier.,  1,  1898,  p.  757;  Gulf  of  California,  Panama. 

The  following  description  was  taken  from  a  small  specimen  31  cm. 
in  length  (without  caudal  filament),  from  Wakanoura. 

Head  2'i  in  length.  Depth  at  pectoral  fins  equal  to  long  diameter  of 
eye.  Width  just  behind  pectorals  three-fifths  of  width  at  a  point  just 
behind  ventrals.     Dorsal  15;  anal  14. 

Body  elongate,  depressed,  as  viewed  from  above  the  sides  are  nearly 
parallel  for  a  short  distance  behind  pectorals,  where  it  is  narrower 
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than  posterior  part  of  head,  but  grows  abruptly  broader  at  tho  pos- 
terior end  of  the  upper  lateral  plates  and  tapers  gradually  to  the 
caudal. 

The  jaws  are  armed  with  a  row  of  fine  teeth.  The  maxillary  is  con- 
tained 8i  times  in  the  snout,  the  mandible  5^  times.  Eye  nearly  twice 
as  long  as  high;  extreme  length  of  orbit  equal  to  length  of  maxillary. 
Interorbital  space  somewhat  concave,  less  so  than  in  K  pethnha^  in 
larger  specimens  it  is  flat  at  the  sides  with  a  channel  along  its  middle; 
the  width  is  one-third  of  orbit.  The  median  ridges  on  snout  diverge 
anteriorly;  the  distance  between  them  is  everywhere  greater  or  as 
great  as  the  distance  from  them  to  the  upper  lateral  ridge. 

The  ventrals  are  inserted  from  the  pectorals  a  distance  equal  to  the 
distance  of  the  pectoral  from  the  anterior  margin  of  the  eye.  They 
are  separated  at  their  base  by  a  space  equal  to  the  lon^  diameter  of 
the  eye.  The  dorsal  and  anal  are  directly  opposite  to  each  other  and 
similar  in  shape.     The  skin  is  everywhere  smooth  to  the  touch. 

All  of  our  specimens  from  Japan  are  plain  brown  greenish  above, 
but  as  specimens  from  other  localities  may  be  either  plain  brown  or 
with  longitudinal  stripes  and  spots  of  blue,,  probably  blue-spotted 
examples  occur. 

The  following  color  description  was  taken  from  a  fresh  specimen 
from  Panama,  69  cm.  in  length: 

Olive  brown  on  upper  parts,  white  below.  A  pair  of  narrow  blue 
stripes,  interrupted  anteriorly  and  posteriorly,  begin  at  the  nape, 
diverge  backward,  and  cross  the  lateral  line  just  in  front  of  the  point 
where  it  becomes  straight,  then  runs  just  above  and  parallel  to  the 
lateral  line  as  far  as  the  tail.  Another  pair  of  streaks,  made  each  of 
blue  spots,  run  close  along  each  side  of  mid-dorsal  line,  from  a  point 
a>x>ve  axil  of  pectorals  to  front  of  dorsal.  Behind  dorsal,  a  single 
series  of  spots  occupies  the  median  line  of  back. 

We  have  compared  specimens  from  Panama,  La  Paz,  Mexico,  and 
from  the  Hawaiian  Islands  with  our  Japanese  material  and  can  appie- 
ciate  no  difference.     The  species  occurs  also  in  Samoa. 

Several  specimens  under  32  cm.  in  length  were  collected  at  Waka- 
Doura,  Misaki,  and  Matsushima. 

(dejyr&Nfuts^  depressed.) 

7.  FISTULARIA  PETIMBA  Lac6p*dc. 

YAGARA. 

FiMularia  Pipe,  John  White,  Voyage  New  South  Wales,  pi.  lxiv,  fig.  2. 
I^Mulariii  tabacaria  vbt,  Bloch,  Ichth.,  1794,  pi.  ccclxxxvii,  fig.  2,  "Coll.  Linke 

at  Leipzig;**  wrongly  figured  as  spoiled  with  blue;  snout  serrate;  2  (caudal 

filaments. 
FiMnlarin  ifdimba  LACtPicDE,  Hist.  Nat.  Poiss.,  V,  1S03,  p.  349  (excl.  syn.);  New 

Britain,  Isle  of  Reunion,  equatorial  Pacific;  based  on  npecimens  and  manu- 

i«c*riptfi  of  Cominerpon;  snout  serrate;  body  immaculate. — Jordan  and  Ever- 

MANN,  Ush  N.  and  M.  Amer.,  1,  1898,  p.  758. 
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Fitttdaria  serrcUa  Ccvier,  Bdgne  Animal,  Ist  ed.,  1817,  p.  349  (after  Bloch). — 
GtJNTHEK,  Cat.,  Ill,  1861,  p.  533.— GtJNTHER,  Shore  Fiahee,  Challenger,  p.  68, 
pi.  XXXII,  fig.  C,  1880. — Jordan  and  Gilbert,  Synopsis,  1883,  p.  390. — 
IsHiKAWA,  Prel.  Cat,  1897,  p.  31;  Tokyo,  Kii. 

Fidularia  immaailaia  Cuvier,  Rdgne  Animal,  Ist  ed.,  1817,  p.  349;  Sea  of  the 
Indies;  after  Commerson  and  John  White. 

FistuUtria  commersonii  RI^ppkll,  Neoe  Wirbelthiere,  1834,  p.  142;  Red  Sea. 

The  following  description  was  taken  from  a  specimen  30  cm.  in 
length  from  Wakanoura: 

Head  2i  in  length;  depth  at  pectorals  a  little  less  than  long  diameter 
of  eye.     Dorsal  16;  anal  14. 

This  species  differs  from  i^.  depressa  in  the  following  characters: 

The  ridges  on  the  top  of  snout  are  close  together  and  parallel.  The 
distance  between  them  is  always  much  less  than  the  distance  from 
them  to  the  upper  lateral  ridge  of  snout.  The  head  is  more  deeply 
sculptured  and  the  ridges  are  rougher.  The  interorbital  space  is 
deeply  concave  and  without  flat  supraorbital  areas  in  the  adult.  The 
species  may  be  at  once  distinguished  by  the  touch,  the  skin  feeling 
harsh  like  very  fine  shagreen.  The  lateral  line  is  armed  posteriorly 
with  sharp  bony  plates. 

Some  of  our  specimens  show  faint  traces  of  broad  cross-bars  al>out 
as  wide  as  the  diameter  of  the  eye;  3  or  4  are  on  the  snout  and  12  or 
14  on  the  rest  of  the  body.  It  is  pale  or  dull  reddish  brown  in  life. 
It  seems  to  be  rather  less  common  than  K  depres^ta^  but  neither 
species  is  rare  in  shallow  bays  of  Japan.  This  species  was  found  at 
Wakanoura,  Misaki,  and  Nagasaki. 

(petimbuaba^  a  Portuguese  name.) 

Family  V.  MACRORHAMPHOSIDiE. 

SNIPE-FISHES. 

Body  compressed,  oblong,  or  elevated,  covered  with  small,  rough 
scales;  no  lateral  line;  some  bony  strips  on  the  side  of  the  back  and  on 
the  margin  of  the  thorax  and  abdomen,  the  former  sometimes  confluent 
into  a  shield.  Bones  of  the  skull  much  prolonged  anteriorly,  forming 
a  long  tube  which  bears  the  short  jaws  at  the  end;  no  teeth.  Gill 
openings  wide;  branch iostegals  4.  Branchihyals  and  pharyngeals 
mostly  present,  the  fourth  superior  epibranchial  and  the  first  and 
fourth  superior  pharyngeals  only  wanting.  Two  dorsal  fins,  the  first 
of  4  to  7  spines,  the  second  of  which  is  very  long  and  strong;  soft  dor- 
sal and  anal  moderate;  ventral  fins  small,  abdominal,  of  1  spine  and  4  or 
5  soft  rays;  pectorals  short;  caudal  fin  emarginate,  its  middle  rays  not 
produced.  Air  bladder  large;  pseudobranchi»  present  Gills  4,  a 
slit  behind  the  fourth;  vertebrae  alwut  24,  the  four  anterior  ones  much 
lengthened;  no  pyloric  c(eca;  intestinal  canal  short.  Three  or  more 
species,  chiefly  of  the  Old  World,  placed  in  t^o^j^i^n^^^^hp^jrham- 
phosxiii  and  Cejitrhcops. 


jfo.  laos. 
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6.  MACRORHAMPHOSUS  Lac^p^de. 

MtuTorhamphogushACtFkDE,  Hist  Nat.  Poiss,  V,  1803,  p.  136  {comutus=9colop€u:). 
Centriscus  Cuvier,  Rt^ne  Anim.,  let.  ed.,  II,  1817,  p.  350  (scoloptuvy  not  CentriHcus^ 

Linmeufl,  which  was  based  on  scuUUus  alone). 
Macrognathtui  Gkoso\\\  Cat.  Fishes,  1854,  p.  147  {scolopax). 
Orthichlhyn  Gill,  Ptoc.  Ac.  Nat  Sci.  Phila.,  1862,  p.  234  (velUari*), 

Body  oblong,  graduating  into  the  caudal  peduncle;  back  straight; 
dorsal  spines  about  7.     Characters  otherwise  included  above, 
(//of/cpo^,  long;  pajn^os^  snout.) 

n.   Body  deep,  the  depth  4  in  length  to  base  of  caudal sagifuey  8. 

aa.  Body  more  slender,  the  depth  4^  in  length  to  base  of  caudal .japonicus,  9. 

8.  MACRORHAMPHOSUS  SAGIFUB  Jordan  and  Starks,  new  species. 

SAGIFUE  (BIRD  FLUTE). 

CaUrisctis  sp.  Ishikawa,  Prel.  Cat,  1897,  p.  32;  Kagoshima. 

Head,  2  to  2i  in  length;  depth,  4  to  4i;  eye  5^  to  6  in  head,  3i  to  4 
in  snout;  snout  3  to  3^  in  length. 


■^^.^ 


Fig.  2.— Macbobhamphosus  SAOirns. 


Dorsal  V-12;  anal  18  (or  19,  counting  the  last  very  small  slender 
ray,  which  is  crowded  close  to  the  preceding  one.) 

Outline  of  head  concave  from  tip  of  snout  to  occiput-and  from  man- 
dible to  tip  of  clavicles.  Dorsal  outline  of  body  convex  from  occiput 
to  dorsal  spine,  nearly  level  between  dorsals  dropping  steeply  oblique 
at  anal  base  to  caudal  peduncle,  less  steep  on  caudal  peduncle.  Ven- 
tral outline  evenly  curved  from  shoulder  girdle  to  caudal  peduncle. 

Mouth  small,  toothless;  maxillary  scarcely  as  long  as  the  diameter 
of  pupil.  A  slight  ridge  runs  from  above  eye  along  upper  lateral  edge 
of  snout,  conspicuous  near  eye,  growing  lower  anteriorl3\  Another 
ridge  runs  from  the  anterior  margin  of  the  eye  straight  forward  and 
unites  with  the  upper  ridge.  The  preopercular  ridge  touches  the  pos- 
terior margin  of  the  orbit  and  runs  obliquely  in  a  straight  line  nearly 
to  lower  margin  of  head  und6r  anterior  margin  of  eye  and  is  thence 
continued  forward  following  the  contour  of  snout.  . 

Bony  strips  along  baci  and  armature  of  abdomen  as  described  for 
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6.  MACRORHAMPHOSVr  -^  - 

Jfacrorhampho8U8  Lac6f6de,  Hist  X«L  Puwl  ^  :-*l 
Cmtriscuf  Ci'viek,  Begne  Anim.,  leL  ed.,  H  1^7  .  - 

Linn^euflT  which  was  based  on  9ctUahu  airju- 
Macrognathus  Gronow,  Cat  Fishee,  1854.  v  '^   •-**«- 
Orthichtkys  Gill,  Proc.  Ac.  Nat  8ci-  Phik    In:.  .  ::;- 

Body  oblong,  graduating  into  the  ouiiifc  i^^ 
dorsal  spinen  about  7.     Characters ctbenrw  i- 
l^aKpog^  long;  pd/A<pos,  snout.) 

a.  Body  deep,  the  depth  4  in  length  to  base  of  cantuL... 
aa.  Body  more  slender,  the  depth  4)  m  le&ru.  i«  im^  ? 

8.  MACRORHAMPHOSUS  SAGIFUE  JaoB 

SAGIFUE  fBmi'  FL-^ 

On/rwru*  gp.  Ishikawa,  Prel.  Cat,  185C.  y.Zi.' 

Head,  2  to  2i  in  length;  depth,  4  to  4::: 
in  snout;  snout  3  to  3(  in  length. 


Flo.  2.-^VAaMP 

[>r8al  V-12;  iinal  18  <or  U 
which  is  crowded  clo«e  tat 
itline  iif  lii*a<l  concave  frr 
to  tip  of  cla videos.     Di' 
nm\  spine,  nt-^rlr  1^^ 

—  '  IjOi^  to  ClittdMl 

tline  c*' 
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The  length  of  the  second  dorsal  spine  is  variable,  reaching  only  to 
the  base  of  the  rudimentary  caudal  ra^^s  in  some  examples,  to  above 
the  middle  of  the  longest  caudal  rays  in  the  others;  its  insertion  is 
midway  between  the  base  of  the  middle  caudal  vsjs  and  a  point  raid- 
way  between  the  eye  and  the  edge  of  the  operde.  The  pectorals  equal 
in  length  the  base  of  the  anal,  br  the  eye  and  postorbital  part  of  the 
head. 

Color  in  spirits  silvery  below,  brownish  above;  tins  colorless;  pale 
red  in  life. 

We  have  compared  this  species  with  two  specimens  of  Jfacrfrf/tam- 
phxfHm  scolopax  from  the  Canary  Islands.  From  them  it  differs  in 
being  a  little  more  slender,  and  in  having  a  slightly  smaller  eye  and 
longer  snout. 

Specimens  from  Misaki  and  Enoura  on  Sagami  Bay  and  from  deeper 
water  at  Sagami  and  Saruga  Bays,  where  it  was  dredged  by  the  U.  S. 
Fish  Commission  steamer  Albatross.  The  type  from  Enoura  is  num- 
bered 7125  in  Leland  Stanford,  Junior,  University  Museum.  A  co-type 
is  in  the  U.  S.  National  Museum.  The  species  is  common  in  rather 
deep  waters  along  the  coast  of  Japan. 

(mglfiie^  the  Japanese  name.) 

9.  MACRORHAMPHOSUS  JAPONICUS  Giinther. 
Orn/rwciw  japon/cM*  GttNTHER,  Cat.  Fish.,  Ill,  1861,  p.  522;  Japan;  China. 

Dorsal  IV  or  V-11;  anal  18  or  19. 

The  height  of  the  body  is  contained  2|  to  3  times  in  distance  of 
operculum  from  base  of  caudal.  Second  dorsal  spine  very  strong, 
not  (or  very  indistinctly)  denticulated  posteriori,  the  length  about 
one-fourth  or  two-ninths  of  the  distance  of  the  opercle  from  the 
caudal. 

The  above  is  Dr.  Giinther's  description  of  Macrorhamphosus  gracilis 
of  Europe  From  this  species  he  differentiates  M,  japoiilcm  in  hav- 
ing a  shorter  dorsal  spine. 

The  species  was  not  seen  by  Jordan  and  Snyder.  The  type  of  Dr. 
Gunther  was  doubtless  from  Misaki. 

Family  VI.  CENTRISCID^.. 

Form  of  body  elongate,  much  compressed.  Anterior  bones  of  skull 
much  produced  and  forming  a  long  tube  terminating  in  a  small 
mouth.  Body  covered  with  a  bony  dorsal  cuirass  which  is  connate 
with  the  internal  skeleton.  Posteriorly  it  terminates  in  a  long  spine 
with  or  without  a  movable  spine  at  its  end.  The  longitudinal  axis  of 
the  tail  is  deflected  from  that  of  the  trunk  by  the  encroachment  of 
the  dorsal  cuirass  over  it.  Vertical  tins  including  a  spinous  dorsal 
crowded  together  under  the  terminal  spine  of  dorsal  cuirass.    Ventrals 
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abdominal.  Teeth  none.  Parietals  absent.  Posttemporal  suturally 
connected  to  cranium;  supraclavicle  present.  Ribs  developed.  Post- 
clavicles  present.  East  Indies.  Species  few  and  small,  fantastically 
formed,  the  translacent  carapace  suggesting  that  of  a  shrimp. 

7.  yCOLISCUS  Jordan    and    Starks,   new   genus    (strigatus). 

This  genus  differs  from  Centriscus  Linnaeus  {Amphisile  Cuvier),^ 
chiefly  in  having  the  first  dorsal  spine  borne  by  the  spine  which  termi- 
nates the  cuii-aii^.  The  dorsal  cuirass  of  Oentrl^seiis  ends  posteriorly 
in  a  long  unjointed  spine.  This  genus  uEoliscvs  includes  also  jEolis- 
cus  punctulatus  (Bianconi)  and  perhaps  also  the  fossil  species  called 
Atnphimle  heinrichi, 

(aioXog^  moving.) 

lo.  ^OLISCUS  STRIGATUS   (Gunther). 

Amphigile  HrigcUa  GUntheb,  Cat.  Fish.,  Ill,  1861,  p.  28;  Java. 

Head  2^  in  length  to  base  of  soft  dorsal  rays;  depth  3  in  head;  orbit 
11  or  12  in  head;  H  to  2  in  postorbital  part  of  head;  interorbital  | 
orbit.     Dorsal  UI,  10;  anal  12. 


Fig.  S.-'iEoLiscus  stbigatub. 

Body  very  much  compressed  and  rather  elongate,  resembling  in 
transverse  section  a  razor  blade — thin  and  rounded  above,  tapering 
below  to  an  extremely  thin  drawn  out  cutting  edge.  Head  and  bod}^ 
cuira^sed  with  smooth,  bony  plates;  tapering  anteriorly  into  a  long 
bony  snout;  terminating  posteriorly  in  a  long  spine. 

Outline  of  head  concave  above  from  occiput  to  tip  of  snout;  the 
rostral  tube  bent  upward  anteriorly  and  terminating  in  an  extremely 
small  toothless  mouth.  The  length  of  the  mandible  is  less  than  half 
the  diameter  of  the  eye.  The  interorbital  is  convex  and  longitudinally 
striated;  its  width  is  equal  to  the  diameter  of  the  eye.  The  supraor- 
bital margin  of  the  ejre  is  a  projecting  rim. 

The  third  lateral  plate  of  the  body  is  nearly  twice  as  long  as  deep; 
it«  lower  edge  is  midway  between  the  outline  of  the  back  above  it  and 
the  base  of  the  venti-al  fin.  There  are  11  lower  ventral  plates  (ribs),  2 
in  front  of  the  pectoral  and  9  behind. 

«  The  name  CetitriMus  Linnaeus,  was  based  on  CerUriscus  scutatm  alone,  described 
after  Gronow.  It  is  therefore  ecjuivaient  to  Amphimle  of  Cuvier  and  Acentra4*.h7ne»ot 
Gill,  and  can  be  used  neither  for  Macrorhamphoms  nor  for  ^iwliscus. 
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Directly  below  the  posterior  spines  the  vertical  fins  are  crowded. 
The  spinous  dorsal  and  soft  dorsal  point  nearly  straight  backward,  the 
caudal  obliquely  downward,  and  the  anal  straight  downward.  The 
pectoral  is  inserted  behind  the  opercle  a  distance  equal  to  the  diameter 
of  the  e3'e  and  the  postorbital  part  of  the  head;  its  posterior  margin  is 
slightly  concave;  the  extreme  upper  and  lower  rays  are  the  longest, 
the  former  a  little  longer  than  the  latter.  The  ventrals  are  inserted 
midway  between  a  point  below  the  anterior  orbital  rim  and  the  base 
of  the  posterior  anal  ray.  They  are  in  some  individuals  long  (prob- 
ably a  sexual  variation)  and  are  contained  1|  in  the  depth  of  the  body 
above  them;  in  others  they  are  short,  equal  to  or  slightly  exceeding 
the  diameter  of  the  eye.  The  first  dorsal  spine  is  equal  in  length  to 
or  slightly  exceeds  the  distance  of  the  pectoral  from  the  edge  of  the 
opercle.  From  the  end  of  the  process  which  bears  it  a  tiny  spine 
projects  downward  and  is  connected  to  the  dorsal  spine  by  a  membrane. 
The  fish  is  evidently  able  to  lock  the  dorsal  spine  in  a  horizontal  posi- 
tion. When  declined  it  projects  downward  at  right  angles  to  the 
spine  that  bears  it.  The  second  and  third  dorsal  spines  are  curved 
slightly  downward.  The  second  reaches  about  three-fifths  of  the  dis- 
tance from  its  base  to  the  base  of  the  first.  The  tips  of  the  dorsal 
i-ays  reach  a  very  little  past  the  tip  of  the  secx)nd  dorsal.  The  length 
of  the  caudal  I'ays  are  equal  to  the  length  of  the  dorsal  rays.  The 
anal  rnys  are  shorter  and  are  about  equal  to  the  length  of  the  base  of 
the  fin. 

Color  brown,  lighter  above;  a  dark  streak  running  through  the  eye 
appears  as  a  double  streak  on  opercles,  thence  takes  an  irregular 
course  to  pectoral  base,  behind  which  it  is  continued  along  the  naked 
portion  of  the  body  below  lateral  plates,  where  it  widens  slightlj'  at 
each  rib;  behind  it  crosses  the  caudal  vertebrae  and  ends  between  the 
spinous  and  soft  dorsals. 

Numerous  specimens  were  obtained  from  Yaeyama,  Ishigaki  Island, 
Riukiu,  having  been  collected  by  Capt.  Alan  Owston. 

{strigatuH^  striped.) 

SUMMARY. 

Suborder  HEMIBRANCHII. 

Family  I.  Gasterosteid.*:. 

1.   (iasteroitienii  (Arte<li)  LinnrRUS. 

1.  raiaphractns  (Pallai?);  Kushini,  Ibi  River,  Mino  River. 

2.  Pygostais  Brevoort. 

2.  Meindnchneri  Jordan  and  Snyder;  Yamashiro,  Inokaflhiro,  Aomori. 

3.  underimaiis  Jordan  and  Starks;  Chitose,  Hokkaido. 
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Family  II.  Aulorhynchid^. 

3.  Aulichihys  Brevoort. 

4.  japonictui  Brevoort;  Tokyo,  Matsiishima,  Boshu. 

Family  III.  AuLoaroMiDiE. 

4.  Aulostomtu  Lac^pede. 

5.  vaUntini  Bleeker. 

Family  IV.  Fistula ri id*. 

5.  Fistularia  Linmcus. 

6.  depresM  Gunther;  Wakanoura,  Misaki,  Matsuahima  Bay. 

7.  petimba  Lac^p^e;  Wakanoura,  Misaki,  Nagasaki. 

Family  V.  MACRORHAicPHOsiDiE. 

6.  Macrarhamphogus  Lac^pMe. 

8.  sagifue  Jordan  and  Starks;  Misaki,  Enoura,  ^Sagami  Bay,  Saruga  Bay. 

9.  japonicus  Gunther. 

Family  VI.  Centriscida. 

7.  jEoHscus  Jordan  and  Starks. 
10.  9lrig<Uu8  (Gunther);  Ishigaki  Islands. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  HAWAIIAN  CRABS. 


By  Mary  J.  Rathbun, 

Second  AssUUirU  Curator,  Division  of  Marine  Inrertebraies. 


Mr.  H.  W.  Henshaw,  of  Hilo,  Hawaii,  has  from  time  to  time  sent 
crustaceans  to  the  U.  S.  National  Museum.  Among  them  are  two 
crabs  which  appear  to  be  undescribed.  The  species  of  Cydograpsus 
ha45  since  been  taken  also  by  Mr.  R.  C.  McGregor. 

The  figures  are  drawn  by  Miss  Sigrid  Bentzon. 

CYCLOGRAPSUS  HENSHAWI,  new  species. 

Carapace  four-fifths  as  long  as  broad,  sides  subparallel  for  nearly 
three-fourths  of  their  length.  Surface  almost  smooth,  punctate,  the 
punctae  coarse  on  the  front,  a  few  depressed  granules  in  the  antero- 
lateral region;  cervical  suture  and  gastro-cardiac  suture  faintly 
marked.  Postero-1  a  t  e  r  a  1 
region  crossed  obliquely  by 
broken  granulated  lines. 
Margin  of  front  not  visible 
in  a  dorsal  view,  straight, 
about  three-eighths  as  wide 
as  carapace,  granulate. 
Lateral  edges  margined, 
granulate,  and  entire.  Al- 
coholic    specimens    show 

,   .^         ^        ^  ..  Fig.  1.—CYCL00RAPBU8  HENSHAWI.  MALE,  X  IJ. 

SIX  white  spots  on  the  an- 
terior half  of  the  carapace,  one  on  either  side  of  the  gastric  region 
just  in  front  of  the  middle  and  two  farther  forward,  arranged  trans- 
versely nearer  the  lateral  margin. 

Chelipeds  subequal.  Merus  granulate  on  upper  margin  and  spar- 
ingly so  on  outer  surface;  inner  margin  denticulate,  usually  furnished 
with  a  lobe  on  the  distal  half.  Carpus  for  the  most  part  smooth ;  inner 
margin  and  angle  granulate.  Hand  and  fingers  smooth;  fingers  gaping, 
inner  edges  crenulate. 

The  ambulatory  legs  are  a  little  rough.  The  merus  joints  are  granu- 
late on  the  anterior  margin,  the  granules  continued  sparingly  on  the 
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upper  surface.  The  anterior  margin  of  the  propodi  is  covered  with 
short  black  bristles.  The  dactyli  have  six  rows  of  the  same,  in  which 
the  spinules  are  almost  hidden. 

Dimensions.. — Length  of  male  13.5  mm.;  width  17  mm.;  fronto- 
orbital  width  11.7  mm.;  width  of  front  6.2  mm.  Length  o^  largest 
male  16  mm.;  width  19.5  mm. 

Localiti^, — Hilo,  Hawaii;  H.  W.  Henshaw,  collector  (types,  Cat. 
No.  22857).  E[ahului,  Maui;  R.  C.  McGregor,  collector.  Oahu,  Gala- 
thea  expedition;  received  from  Copenhagen  Museum,  labeled  " C.  cine- 
reus  Dana." 

This  little  crab  is  not  rare  in  the  Hawaiian  Islands.  It  has  been 
found  by  Mr.  Henshaw  under  stones  at  high-water  mark,  associated 
with  C.  granxdatus  Dana,  which  may  be  distin- 
guished b}-^  its  arcuate  side  margins  and  the  dense 
granulation  of  the  anterior  two-fifths  of  the  cara- 
pace. C.  cinei^eus  Dana,  of  which  there  are  speci- 
mens in  the  U.  S.  National  Museum  from  San 
Lorenzo  Island,  Peru,  has  a  narrower  carapace,  and 
the  abdomen  of  the  male  wider  and  of  a  diflferent 
form  (see  Dana's  figure).  The  new  species  ap- 
Fio.  2.— CYCL0GRAP8U8  proachcs  nearest  to  C.  panmhis  de  Man^  from  Atjeh, 
HENSHAwi.  ABDOMEN  ]y^i  ^hc  frout  Is  wldcr  in  our  species,  the  upper 
margin  of  the  orbit  is  not  directed  backwaixi,  the 
merus  of  the  maxilliped  is  longer,  and  the  sixth  segment  of  the  abdo- 
men of  the  male  shorter. 

OZIUS  HAWAIIENSIS,  new  species. 

Ijength  of  carapace  four-sevenths  of  width.  Carapace  convex  both 
in  a  longitudinal  and  transverse  direction.  A  narrow  depressed  area 
extends  around  the  front  and  antero-lateral  region  as  far  as  the 
penultimate  tooth.  Surface  irregularly  punctate;  the  anterior  third  is 
roughened  with  depressed  granules  and  irregular  pits.  '  The  anterior 
part  of  the  mesogastric  region  is  very  narrow  and  marked  by  deep 
grooves.  There  is  a  shallow  gastro-cardiac  suture;  otherwise  the 
boundai'ies  of  the  regions  are  not  indicated.  On  either  side  are  two 
shallow  pits  disposed  obliquely  in  front  of  the  middle.  The  f ronto- 
orbital  width  is  three-sevenths  of  the  entire  width.  The  front  is  about 
as  wide  as  the  orbit*?,  and  so  deflexed  that  its  real  margin  is  not  visible 
in  a  dorsal  view;  the  margin  is  four-lobed,  the  inner  lobes  larger  than 
the  outer  and  separated  from  each  other  by  a  deeper  and  narrower 
sinus  than  from  the  outer.  The  inner  orbital  tooth  is  well  marked. 
An  to  ro -lateral  margin  cut  into  four  teeth;  the  first  is  almost  obliter- 
ated in  the  adult,  being  merged  with  the  orbital  angle;  its  outer 
margin  is  longer  than  that  of  the  second.  The  second  and  third  are 
of  e(iual  length,  the  second  most  prominent. 

_     _    .         . iJigitized  byA^jtOOQ-1'- , 
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The  :4ubhepatic  and  subbranchial  regions  are  roughened  near  the 
anterior  and  lateral  margins  of  the  carapace.  A  ridge  runs  from 
near  the  posterior  end  of  the  first  antero-lateral  tooth  to  the  lower 
margin  of  the  orbit. 


Fig.  4.— Ozius  hawaiiensis,  margin  op  front, 

x6|. 


Fig.  3.— Ozius  hawaiirnsih,  fkmai.k, 


Chelipeds  unequal  (in  the  female).  The  merus  has  a  subterminal 
notch  on  the  upper  margin.  The  outer  surface  of  the  carpus  and 
upper  surface  of  the  manus  are  roughened  with  irregular  and  mostly 
transverse  pits,  the  intervening  ridges  deeply  punctate.  The  carpus 
has  tw^o  blunt  inner  teeth,  one  below  the  other.  The  fingers  are  black, 
marked  with  a  few  slightly  im- 
pressed lines  of  pits;  the  pollex  is 
wider  than  the  dactylus,  which  is 
considerably  longer  than  the  upper 
margin  of  the  palm.  The  fingers 
of  the  larger  hand  gape  a  little;  each  has  a  larger  tooth  near  the  base. 
The  ambulatory  legs  are  sparsely  hair3\ 

Dim^ti^iom. — Length  of  female  with  ova  16  mm.;  width  28  mm.; 
fronto-orbital  width  12.5  mm.;  width  of  front  6  mm. 

Type  locality, — Hilo,  Hawaii,  under  stones  at  high-water  mark; 
H.  W.  Henshaw,  collector  (Cat.  No.  22852).  Only  females  and  young 
have  been  secured. 

Ozius  hawaiiensift  differs  from  allied  species,  such  as  <>.  nrnauxii 
Saussure  and  0.  truncates  Milne  Edwards,  in  lacking  a  sharp  ridge 
on  the  carapace,  extending  obliquely  inward  and  forward  from  the  last 
or  penultimate  antero-lateral  tooth. 
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CONTRIBUTION  TO  A  MONOGRAPH  OF  THE  INSECTS  OF 
THE  ORDER  THYSANOPTERA  INHABITING  NORTH 
AMERICA. 


By  Warren  Elmer  Hinds, 

Of  the  Masgachusetts  Agricultural  College. 


INTRODUCTION. 

Very  little  attention  has  been  given  to  the  Thysanoptera  of  North 
America.  So  far  ss  I  can  learn,  descriptions  or  names  of  only  twenty- 
three  species  have  thus  far  (June,  1902)  been  published,  besides  three 
which  have  been  recognized  as  previously  described  from  Europe. 
Of  the  twenty-six  species  thus  known  in  this  countr}',  four  at  least  are 
certainly  iinTecogn\zable  {LiTrujthrlps  tritici  Packard,  PIdwothrijys  mali 
Fitch,  P.  earypd  Fitch,  Tkrips  phyUoxera&  Riley).  Of  the  remaining 
twenty -two,  six  have  beeh  found  identical  with  previously  described 
species  and  therefore  become  synonyms — the  large  number  is  not 
surprising  as  many  of  the  early  descriptions  are  entirely  too  brief  to 
insure  positive  identification.  Therefore  only  sixteen  species  have 
hitherto  been  known  to  occur  in  this  country.  We  may  say  that 
almost  no  systematic  work  has  been  done  on  the  order  in  the  United 
States,  and,  with  the  exception  of  a  study  of  the  ''Thripidse  of  Iowa," 
by  Miss  Alice  M.  Beach,  most  of  the  descriptions  are  scattered 
through  different  publications.  I  have  endeavored  to  collect  and 
present  here  such  important  facts  as  have  alread}^  been  published 
relating  to  members  of  this  order,  together  with  the  observations 
which  I  have  been  able  to  make.  An  attempt  has  been  made  to  place 
the  work  upon  a  systematic  basis,  and  in  order  to  make  the  descrip- 
tions uniform,  and  thus  comparative,  all  the  existing  t3'pes  that  it  has 
been  possible  for  me  to  see  have  been  examined  and  redescribed.  In 
all,  thirty-seven  species  are  thus  treated  in  the  systematic  part  of  this 
paper.  Other  descriptions  which  it  has  not  been  possible  for  me  to 
place  are  given  together  by  themselves  in  the  hope  that  some  one 
more  fortunate  or  skillful  than  myself  may  have  material  by  which 
to  identify  them. 
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There  are  given  herein  descriptions  of  eighteen  species  which  I 
believe  to  be  new,  all  but  two  of  them  having  been  collected  at 
Amherst,  Massachusetts,  and  within  a  radius  of  2  miles  of  the  Massa- 
chusetts Agricultural  College,  but  even  this  field  has  not  yet  been 
thoroughly  collected.  The  abundance  of  new  species  obtained  within 
such  narrow  limits  shows  us  how  very  little  has  been  done  upon  this 
order  and  therefore  it  will  not  be  surprising,  when  more  attention 
shall  be  given  to  these  tiny  insects  by  collectors,  if  this  small  order, 
which  has  been  considered  as  insignificant  in  numbers  as  well  as  in 
the  size  of  its  individuals,  should  prove  to  be  quite  extensive  in  the 
number  of  its  species.  Of  the  new  species  described  in  this  paper,  a 
complete  set  of  types  has  been  deposited  in  the  Massachusetts  Agricul- 
tural College;  a  set  of  cotypes,  so  far  as  they  exist,  has  been  deposited 
in  the  United  States  National  Museum;  a  third  set  of  cotypes  I  have 
retained  for  my  own  use,  and  the  remainder  I  have  also  deposited  in 
the  Massachusetts  Agricultural  College.  The  number  of  specimens 
from  which  the  species  has  been  described  follows  each  description. 
Eleven  of  the  thirteen  previously  described  American  species  have 
be(Bn  redescribed  as  have  also  a  number  which  I  believe  have  been 
previously  described  in  Europe.  Descriptions  of  early  stages  liave 
been  given  where  known  and  the  authority  therefor  noted  in  each 
instance.  It  will  be  noticed  that  in  all  cases  the  description  of  the 
female  precedes  that  of  the  male,  or  the  latter  may  be  wanting 
entirely.  Among  the  Thysanoptera  the  females  are  much  more 
abundant  than  the  males  and  also  more  characteristic  when  both  are 
known.  For  these  reasons  all  of  the  descriptions  are  based  mainly 
upon  the  female.  It  would  be  impossible  to  give  a  bibliography  of 
the  species  of  this  country  without  including  many  references  to 
European  works.  Therefore  the  bibliography  is  intended  to  include 
the  literature  of  this  order  for  the  world  rather  than  for  North 
America  alone.  Each  reference  has  been  numbered  so  that  it  could  be 
referred  to  by  number  when  desired  without  repeating  the  whole  title. 
Such  references  have  been  made  by  inserting  the  bibliographical 
number  inclosed  b}^  a  parenthesis  where  authority  for  a  statement  is 
referred  to,  thus,  (I). 

I  desire  here  to  acknowledge  that  I  am  under  many  obligations  to 
those  who  have  assisted  in  making  this  paper  more  complete  by  kindly 
loaning  type  specimens,  without  the  examination  of  which  the  identifi- 
cation of  several  si>ecies  could  not  have  been  certain.  1  should  state 
that  these  types  were  not  loaned  to  me  directly,  but  to  Pix)f.  C.  H. 
Fernald,  who  kindly  took  upon  himself  the  responsibility  for  them, 
but  as  I  have  been  the  one  to  profit  by  them  it  gives  me  pleasure  to 
express  my  thanks  to  Prof.  J.  H.  Comstock,  through  whose  kindness 
I  was  able  to  see  the  type  of  Limothrips  poaplvagys;  to  Prof.  Herbert 
Osborn  for  the  privilege  of  examining  at  my  leisure  t^fjW  of  Thrip% 
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%triatu;  to  Prof.  C.  P.  Gillette  for  the  loan  of  his  supposed  Thrlpn 
Htriattis;  to  Prof.  H.  E.  Somers  for  sending  the  types  of  Miss  Beach 
and  Professor  Osborn,  with  their  kind  permission,  to  Dr.  Heniy 
Uzel  for  the  positive  identification  of  Thrips  tahaei  with  his  Thrips 
communis^  and  finally  to  Dr.  L.  O.  Howard  and  Mr.  Theodore 
Fergande  for  giving  me  access  to  the  material  in  the  United  States 
National  Museum  collection. 

This  paper  forms  the  major  portion  of  a  thesis  for  the  degree  of 
doctor  of  philosophy  at  the  Massachusetts  Agricultural  College,  where 
•  it  has  been  prepared  under  the  supervision  of  Prof.  Charles  H.  Fernald 
and  Dr.  Henry  T.  Fernald,  who  have  charge  of  the  work  in  the  depart- 
ment of  entomology.  To  both,  for  the  many  ways  in  which  they  have 
guided  and  encouraged  me  in  the  work  of  the  past  three  years,  1  give 
my  heartiest  thanks. 

HISTORY  OF  THYSANOPTERA. 

These  insects  were  first  described  by  DeGeer  in  1744,  under  the 
name  Physapus  (2).  Linnaeus  ignored  this  name  and  placed  the  four 
species  known  to  him  in  a  genus  which  he  called  Thrips^  locating  it  in  the 
order  Hemiptera,  immediately  after  his  genus  Coccus  (5).  In  1800,  C. 
Dumeril  raised  the  group  to  the  rank  of  a  family,  which  he  called 
Vesitarses  or  Physapodes  but  retained  it  in  the  order  Hemiptera 
(44).  C.  F.  Fallen  (47),  in  1814,  changed  the  name  of  the  family  to 
**Thripsite8,"  but  did  not  change  its  ordinal  position,  and  this  name 
was  retained  by  Newman  (61)  as  the  name  of  a  "  natural  order,"  which, 
however,  had  only  family  value.  In  1825,  Latreille  (50)  used  for 
them  the  names  Thripsides  and  Ph3'sapi.  A.  H.  Haliday,  in  1836, 
published  an  extensive  study  of  the  British  insects  belonging  to  this 
group  and  concluded  that  they  should  be  given  the  mnk  of  an 
order,  for  which  he  proposed  the  name  Thysanoptera  (63).  Probably 
about  two  years  later,  Burmeister  (69)  also  gave  them  ordinal  rank, 
with  the  name  Physapoda,  since  which  time  most  winters  have 
adopted  one  or  the  other  of  these  ordinal  names.  Those  who  adopt 
Physapoda  appear  to  base  their  preference  largely  upon  the  priority 
of  Dumerirs  use  of  the  name  Physapodes,  Physopoda  (Physapoda) 
being  a  re-formation  of  the  term.  It  does  not,  however,  seem  to  the 
Tvriter  that  this  position  can  be  sustained,  as  at  that  time  there  was  no 
genus  Physopu^^  DeGeer's  name  having  no  standing,  as  it  was  given 
before  the  tenth  edition  of  Systema  Naturae ^ 

It  seems  therefore  that  Halida\"  was  the  first  to  give  the  group  the 
rank  of  an  order  and  to  apply  thereto  a  properly  formed  ordinal  name: 
Thysanoptera,  from  ^iaavog^  a  tassel,  and  Ttrspov^  a  wing.  This 
basing  of  the  name  upon  characters  of  the  wings  is  in  accord  with 
general  usage  in  the  various  orders  of  insects.     I  believe  that  Thysan- 
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optera  can  claim  priority  and  correctness  of  formation  and  should 
therefore  be  adopted. 

While  the  scientific  name  of  the  group  has  been  subjected  to  so 
many  changes,  the  most  frequently  used  common  name  has  persisted 
unchanged  since  the  time  of  Linnajus.  It  is  nothing  more  or  less 
than  the  name  which  he  gave  to  the  genus  Thrips,  and  is  now  applied 
in  the  same  form  to  any  individual  of  the  order.  It  is  therefore 
incorrect  to  drop  the  "s"  when  referring  to  an  individual,  as  is 
frequently  done.  Thrips  is  a  Latin  name  derived  from  the  Greek 
^pitf?^  meaning  a  wood-louse,  and  is  in  the  singular  number  and  mas- 
culine gender,  as  will  l^e  also  all  generic  names  of  which  it  forms  the 
termination. 

Various  other  common  names  based  upon  two  of  the  most  striking 
characters  of  the  group  have  also  been  used  to  a  limited  extent:  Blad- 
der feet  (Blasenf usse  or  Vesitarses),  referring  to  the  peculiar  structure 
of  the  extremity  of  the  leg,  is  appropriate  and  much  used  by  German 
writers.  Fringe- wings,  from  Thysanoptera,  has  also  been  used,  but 
much  more  rarely. 

SYSTEMATIC  POSITION  OF  THYSANOPTERA. 

The  systematic  position  of  this  group  has  undergone  unusual  change 
since  its  establishment  bj^  Linnaeus.  Working  as  he  did  upon  the 
most  striking  superficial  characters,  Linnaeus  recognized  in  Thrips 
certain  aflSnities  with  the  Hemiptera-Homoptera,  in  which  order  he 
placed  them.  Al)out  1828  through  the  anatomical  studies  of  Straus- 
Durcheim  and  Latreille,  sufficient  evidence  was  obtained  to  lead 
Latreille  to  separate  them  from  the  Hemiptera  and  place  them  among 
the Orthoptera.  •  By  other  writers  they  ha^e  l>een  regarded  as  Pseudo- 
neuroptera,  but  at  the  present  time  the  genei*al  opinion  is  that  they 
form  an  order  by  themselves. 

So  far  as  the  writer  can  learn,  the  best  work  dealing  with  this  ques- 
tion has  been  done  by  Jordan  (3()9).  His  studies  were  made  princi- 
pally upon  IIeUothr!ps  dracwniie  Heeger,  representing  the  Terebmntia 
and  Phlwothrlpti  hrunnea  Jordan,  representing  the  Tubulifera,  but 
many  other  species  were  also  considered  and  his  conclusions  are  based 
upon  anatomical  ()>oth  external  and  internal)  and  biological  considera- 
tions. The  following  is  a  free  translation  of  a  portion  of  Jordan's 
conclusion. 

In  regard  to  the  platie  ol  Pliysajxjda,  we  must  classify  them  according  to  their 
immersed  germ  band  and  their  larval  form  in  the  line  of  the  Orthoptera,  Houioptera, 
Hemiptera,  wherein  they  should  be  placed  according  to  their  anatomy  and  biology. 

In  habits  the  Physapoda,  especially  the  larvfc,  resemble  small  Cicadellinse.  The 
hypognathism  of  Thrips  is  found  in  such  marked  degree  that  the  mouth  cone  comee 
to  lie  under  the  prothorax  as  in  the  case  of  Homoptera,  especially  Phytophthira. 
The  nunil)er  and  jxjsition  of  the  ocelli  resembles  the  Orthoptera  s.  1.  more  than  the 
Homoptera,  while  the  position  of  the  antennae  is  simili\r  to  that  of  the  Orthoptera 

Digitized  by  ^OOQ IC 


».mo.  NORTH  AMERICAN  THYSANOPTERA— HINDS.  88 


and  Aphicbe.  In  the  structure  of  the  mouthparts,  the  Physapoda  are  not  as  far 
removed  from  the  Orthoptera  as  are  the  Rhynchota;  the  Physapod  proboscis  is  of  a 
type  between  the  biting  mouthparts  of  Orthoptera  and  the  sucking  mouth  of  the 
Rhynchota,  by  which  it  is  not  meant  that  the  Komoptera  have  developed  from  our 
Physapoda.  The  biting  mouth  organs  of  the  Orthoptera  are  here  concealed  by  the 
transformation  of  the  mandibles  into  piercing  bristles  and  the  growing  together  of 
the  labmm  with  the  maxillse  and  labium,  while  the  piercing  bristles  form  a  short 
tube  to  the  sucking  proboscis.  In  this  respect  the  Physapoda  should  be  considered 
as  Rhynchota  together  with  the  Homoptera  and  Heteroptera. 

Thripe  have  the  free  prothorax  in  common  with  the  Orthoptera  s.  1.  and  the  Ryn- 
chota.  The  development  of  the  meso  and  metathorax  shows  that  at  least  the  meta- 
stemam  and  mesostemum  are  nearly  equal  to  those  in  the  Orthoptera,  while  the 
atieence  of  the  metaphragma,  which  is  always  present  in  the  Orthoptera,  and  the  dis- 
appearance of  the  long  metathoracic  muscles  which  are  not  reduced  there,  bring 
Thrips  Into  close  connection  with  the  Homoptera.  The  first  ventral  ring  is  main- 
tained tbrot^h  the  absence  of  the  first  ventral  plate  and  the  entrance  of  the  dorsal  ' 
plate  into  the  thoracic  covering  in  the  Physapoda  just  as  in  many  Orthoptera  s.  1., 
bnt  a  quite  similar  condition  is  also  shown  in  the  first  abdominal  s^ment  of  the 
Uomopterous  Psyllidaej^a  sign  that  Orthopteroid  characters  may  be  retained  even  in 
genuine  Rhynchota. 

A  re<iuction  of  the  system  of  venation  of  the  wing  takes  place  in  the  Phytophthira 
as  in  the  Physapoda,  but  not  in  the  same  degree  in  the  Orthoptera  s.  h  Th'^  Physapod 
wing  is  a  Phy  tophthiran  wini;  in  which  the  large  spread  is  greatly  reduced,  as  in  the 
Pterophorida?,  by  the  development  of  long  fringes. 

In  regard  to  the  concentrated  nervous  system,  Thrips  come  very  close  to  Rhyn- 
d)ota  and  are  far  removed  from  the  Orthoptera,  but  in  this  connection  it  is  worth 
noting  that  the  aberrant  Mallophaga,  provided  with  biting  mouth  parts,  also  possess  a 
concentrated  nervous  system.  Aside  from  these  doubtful  cases,  all  other  Orthoptera 
have  a  developed  chain  of  ventral  ganglia.  The  tracheal  system  of  Thrips  has  the  . 
small  number  of  three  or  four  pairs  of  stigmata.  We  find  the  stigmata  reduced 
usually  in  the  breathing  organs  of  holometabolous  insects.  Among  the  Rhynchota  we 
find  it  as  in  the  Coccida?;  all  other  Rhynchota  and  the  Orthoptera  are  holopneustic. 
The  alimentary  canal  of  Physapoda  is  characterized  by  the  possession  of  four  mal- 
pighian  vessels  which  occur  in  like  manner  in  all  Rhynchota  with  the  exception  of  the 
Apbid«  which  have  none,  and  the  Coccidie  which  have  two  urinary  organs.  The 
Orthoptera  have  a  large  number  of  urinary  tubes,  with  the  exception  of  the  Termi- 
tid*e  and  Psocidse  with  six  and  the  Mallophaga  with  four.  The  long,  slender  a?so- 
phagus  of  Terebrantia  which  reaches  even  into  the  abdomen  is  found  also  in  the 
Psyllidse,  the  large  loop  of  the  midgut  of  Terebrantia  is  characteristic  of  many  Homop- 
tera, but  in  these  the  enlargement  of  the  loop  of  the  gut  running  back,  takes  pW^e 
at  the  beginning  of  the  midgut 

The  male  sexual  apparatus,  with  its  simple,  often  pear«shape<l  testes,  resembles  the 
Mallophaga  about  as  much  as  the  Phytophthira;  the  female  organs,  from  the  rosette 
arrangement  of  the  ovarian  tuW,  resembles  the  tubes  in  the  Rhynchota;  the  want 
of  connective  strands  of  the  eggs  with  the  germ  area  places  the  ovaries  especially 
beside  those  of  theCicadellina\  The  genital  armature  of  the  Terebrantia  is  found  in 
the  Orthoptera  and  Phytophthira. 

Jn  anatomical  respects,  therefore,  the  Physapoda  come  nearer  the  Homoptera  than 
the  Orthoptera  s.  1.  There  is  also  a  series  of  biological  facta  which  strengthen  still 
further  the  connection  of  these  insects  with  the  Homoptera.  First,  I  would  recall 
that  the  Physapoda  with  their  nymph  and  pronymph  stages,  in  which  thoy  take  no 
nourishment,  exhibit  a  ver}'  similar  transformation  to  that  which  is  known  to  take 
place  in  Coccid  males.     The  parthenogenesis  of  Thrips  is  not  Orthopteroid,  but  a 


method  of  reproduction  which  is  peculiar  chiefly  to  the  Phytophthira.     Th 
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occurrence  of  apterouH  species  without  rudiments  of  wingSi  the  condition  that  one 
sex  10  so  frequently  winged  while  the  other  is  wingless,  that  among  the  normallj 
winged  species  there  appear  individuals  with  reduced  wings,  that  the  latter  phenom- 
enon occurs  especially  toward  autumn;  all  these  are  occurrences  which  take  place  to 
a  considerable  degree  in  the  Phytophthira. 

.  The  manner  of  nourishment  of  Thrips,  their  life  in  larval  colonies,  the  rapid  and 
successive  development  of  each  generation,  the  sucking  of  plant  roots  by  the  larvae, 
the  periodical  swarming  of  multitudes  of  the  winged  species  give  to  Thrips  through- 
out an  Aphid-Uke  character. 

Therefore  we  can  not  doubt  that  we  must  separate  the  Physapoda  from  the 
Orthoptera  s.  I.,  but  we  must  still  determine  whether  we  may  incorporate  them  into 
the  Rhynchota.  If  we  maintain  the  division  of  the  insects  into  eight  orders  (Thyaa- 
nura,  Orthoptera  s.  I.,  Rhynchota,  Neuroptera,  Lepidoptera,  Diptera,  Hymenoptera, 
and  Coleoptera)  and  include  in  these  orders  the  aberrant  8iphonaptera,  Mallophaga, 
Strepniptera,  the  first  in  the  Diptera,  the  others  in  the  Orthoptera  and  Coleoptera, 
then  we  must  also  consider  the  Physapoda  as  Rhynchota  and  divide  the  Rhynchota 
into  Ileteroptera,  Homoptera,  and  Physapoda. 

But  if,  according  to  Brauer's  classification,  we  break  up  the  conglomeration  of  the 
Orthoptera  s.  1.  into  several  orders  of  insects  equivalent  to  the  well-defined  Coleop- 
tera, Hymenoptera,  Lepidoptera,  Diptera,  and  Neuroptera,  and  also  consider  the 
aberrant  Siphonaptera  as  a  single  order,  just  as  the  Bryozoa,  Echinorhyncha,  etc., 
represent  aberrant  types  of  worms,  then  there  is  no  neceasity  for  destroying  the  unity 
of  the  type  of  the  Rhynchota  by  the  incorporation  of  the  Physapoda,  but  we  can 
erect  for  Thrips  a  new  order,  the  phyllogenetic  value  of  which  we  find  in  that  they 
have  branched  off  from  the  line  of  the  Orthoptera-Homoptera-Heteroptera  where  the 
Orthopteroid  characters  of  the  Homoptera  are  not  entirely  suppressed,  and  that  they 
exhibit  special  mouth  parts  which  morphologically  still  remain  somewhat  Orthop- 
teroid, but  functionally  are  quite  Rhynchotoid.  The  Mallophaga  with  their  Rhyn- 
chota-like  nervous  system  and  their  four  malpighian  vessels  must  have  branched  off 
before  the  Physapoda.  Their  special  connection  with  the  Physapoda  arises  from 
the  form  of  the  tracheal  stigmata  in  the  development  of  the  thorax  in  which  the 
metanotum,  &s  in  the  Physapoda,  is  lai^ger  than  the  mesonotum  in  contrast  with  all 
Rhynchota  and  Orthoptera.  If  we  collect  the  Mallophaga,  Psocidw,  and  Termitida 
as  Corrodentia  with  Brauer,  then  we  must  place  Physapoda  in  the  system  between 
Corrodentia  and  Rhynchota. 

COLLECTION  OF  THYSANOPTERA. 

^h^^  '^^^  ^^^^^  ^^  species  of  this  order  differ  very  greatly,  the 
methods  of  collection  must  be  varied  according  to  the  species.  The 
majority  of  these  insects  are  to  be  found  in  flowers,  gi-ass,  etc.;  many 
are  found  exclusively  in  turf  or  near  the  surface  of  the  ground;  otfaei^ 
are  taken  most  commonlv  under  the  bark  of  trees,  on  foliage,  etc. 

J  or  the  gra^s-mhabiting  species,  1  have  found  a  short-handled  sweep- 
L^h"  1 '  wu  ^°^  ""^^^^"^  "'^^^  serviceable.  Other  cloths  may  be 
cloth  1  "^^^'^  '^"'^  ^^  considerably  finer  than  that  of  cheese 

estate  7"'^  V^^  '^^"""  ^P^^^^«  '^"^  ^^^y  P^^  through  it  and 
these  sman'  T.       ^^.'^^^^^"^  greatly  fa<.ilitates  the  observation  of 

pair  Sft  Jh  '^"^""^  ^  ^^^™"^^  ^P^"  *  «^^^t  of  white 

papercainedforthepurpose.     Small  phials  serve  as  convenient  recep- 
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tacles  for  the  collections  from  various  plants  or  other  sources  and  thus 
they  may  be  kept  separate  if  desired.  The  most  convenient  method 
yet  found  for  catching  these  lively  little  animals  is  to  moisten  a  fine 
camel's-hair  brush  and  place  it  directly  upon  the  escaping  actively 
jumping  or  flying  forms.  Those  that  are  more  sluggish  in  their  move- 
ments can  be  easily  lifted  upon  the  point  of  the  brush  and  transferred 
to  the  phial,  which  may  be  stoppered  with  a  cork  or  wad  of  cotton.  A 
label  giving  such  data  as  it  is  desired  to  preserve  may  be  placed  in  the 
phial  or  attached  to  the  outside  and  a  bit  of  the  food  plant  may  well 
be  placed  inside  with  the  insects.  In  this  bottle  they  may  be  kept 
alive  for  some  time,  if  it  is  not  convenient  to  preserve  them  at  once. 

Uzel  recommends  for  collection  from  flowera,  inclosing  the  flower 
head,  insects  and  all,  in  a  four-cornered  paper  bag,  folding  the  upper 
edge  over  twice  and  fastening  with  a  pin.  Flowers  of  only  one  sort 
should  be  placed  in  a  bag.  The  contents  of  the  bags  are  examined  at 
borne  upon  a  sheet  of  white  paper  and  the  escaping  creatures  captured 
with  the  aid  of  a  fine  brush-dipped  in  alcohol.  In  winter,  dried  flow- 
ers and  grass  stems  yield  many  hibernating  forms. 

Tree-inhabiting  species  may  be  found  by  beating  over  a  white  sur- 
face, or  foliage  may  be  collected  and  sifted  by  means  of  a  fine  beetle 
sieve,  which  is  a  great  convenience  for  this  work.  In  this  way  may  be 
found  also  many  species  inhabiting  turf,  moss,  fallen  foliage,  or  decay- 
ing bark.  The  sifting  may  be  done  directly  over  white  paper  or  the 
siftings  collected  by  means  of  a  fine  bag  fastened  around  the  sieve  and 
examined  at  the  collector's  leisure  at  home.  Some  species  are  known 
to  inhabit  certain  oak  galls  and  probably  other  galls  will  be  found  to 
shelter  other  species.  The  gall  is,  as  a  rule,  the  work  of  some  other 
insect  which  the  Thrips  has  appropriated  for  its  home,  but  in  Aus- 
tralia some  galls  are  said  to  be  formed  by  the  Thrips  themselves.  Both 
Uzel  and  Jordan  state  that  many  inhabit  fungi,  but  I  have  not  yet 
found  any  in  such  a  location. 

PRESERVATION  AND  MOUNTING. 

Various  methods  of  preserving  these  tiny  insects  have  been  tried. 
Being  so  small  that  it  is  impossible  to  study  them  without  the  aid  of 
a  compound  microscope,  the  method  has  been  sought  for  which  would 
best  preserve  the  natural  form  and  color  of  the  insect  and  the  most 
satisfactory  results  have  been  obtained  in  the  following  simple  way: 

The  specimens  to  be  mounted,  having  been  brought  into  the  labora- 
tory alive  in  small  bottles,  are  quickly  killed,  and  at  the  same  time 
cleared,  by  dropping  them  directly  into  xylol  in  which  they  are  left 
for  about  an  hour.  They  may  then  be  mounted  directly  in  balsam  dis- 
solved in  xylol  without  danger  of  cloudiness  resulting  from  moisture 
in  the  insect  body.  The  mounts  are  clear,  natural  colors  are  well 
preserved,  and  when  dried  they  are  permanent  and  always  available- 
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for  study.  Working  with  such  small  insects,  it  is  difficult  to  arrange 
them  satisfactorily  upon  the  slide,  but  with  patience  and  care  this  can 
be  accomplished  fairly  well.  The  wings  should  be  spread,  and  this 
condition  has,  as  a  rule,  been  most  easily  obtained  by  transferring  the 
insect  from  the  xylol  to  the  center  of  a  clean  slide,  and  then  teasing 
the  wings  out  to  the  desired  position  by  means  of  a  fine  bristle.  The 
balsam  is  then  placed  on  the  cover  and  gently  lowered  onto  the  insect 
As  the  balsam  spreads  it  tends  to  carry  out  the  wings,  legs,  and 
antennse  so  that  they  are  in  a  position  for  study.  It  is  a  convenience 
in  study  to  have  two  specimens  on  the  same  slide,  one  being  dorsal, 
the  other  ventral  side  up.  Specimens  of  different  species  should  not 
be  placed  upon  the  same  slide.  If  it  is  desired  to  keep  a  large  num- 
ber of  duplicates,  it  is  not,  perhaps,  advisable  to  mount  them  all  in 
this  way,  as  they  can  be  fairly  well  preserved  by  placing  the  living 
insects  directly  in  about  80  per  cent  alcohol.  Alcohol  is,  however, 
liable,  or  even  likely,  to  cause  an  abnormal  distension  of  the  body, 
especially  with  Tubulifera,  and  if  some  of  these  distended  specimens 
are  afterwards  mounted  permanently  for  study  it  will  be  found  that 
their  general  appearance  hp,s  become  so  changed  that  the  si)ecies  is 
scarcely  recognizable.  For  this  reason  1  can  recommend  alcohol  only 
for  duplicates  of  well  known  species  and  .never  for  undescribed 
material. 

While  balsam  mounts,  made  as  described,  seem  to  be  best  for  pre- 
serving the  general  natural  appearance  of  the  insect,  mounts  made  in 
another  way  are  more  useful  for  study  of  the  chitinous  structure. 
Everything  but  the  chitin  is  dissolved  by  allowing  the  specimen  to 
mascerate  for  from  twenty-four  to  thirty-six  hours  in  a  cold  10  per 
cent  solution  of  caustic  potash,  or  by  boiling  for  a  few  minutes  in  a 
little  of  the  same  solution.  When  thoroughly  cleared  the  specimen 
may  be  mounted  directly  in  glycerin,  or  washed  in  water,  dehydrated 
in  alcohol  followed  by  xylol,  and  then  mounted  in  balsam.  Such 
mounts  can  be  examined  under  high-power  lenses  and  reveal  many 
fine  details  of  chitinous  structure  which  can  not  be  seen  in  ordinary 
mounts. 

A  few  words  in  regard  to  glycerin  mounts  may  save  some  one  such 
disappointment  and  loss  as  my  experience  w4th  them  has  caused  me. 
During  one  summer  quit<i  a  large  number  of  mounts  were  made  by 
placing  the  insect  directly  into  glycerin  contained  in  a  low  cell,  made 
either  of  white  zinc  cement  or  hard  glycerin  jelly,  the  cover  glass 
being  carefully  sealed  on  with  the  white  zinc  cement  in  each  case. 
These  mounts  were  beautifully  clear  at  first  and  were  placed  aside  for 
study  during  the  winter.  When  examined  again  after  a  few  montb 
they  were  found  to  be  ruined  and  worthless.  Nearly  every  specimen 
was  more  or  less  thickly  covered,  especially  around  the  spiracles  and 
thin   membranous  areas,  with  dense  clustep^^gl^u^i^feoM^edle-like 
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crystals,  many  of  which  were  also  floating  through  the  glycerin. 
As  a  result  these  slides,  containing  most  of  the  results  of  a  summer's 
collecting,  had  to  be  thrown  away.  The  exact  composition  pf  the 
crystals  was  not  determined,  but  it  is  supposed  that  they  were  mostly 
phosphates  which  had  been  dissolved  in  the  juices  of  the  insect's  body. 
As  the  juices  were  gradually  drawn  out,  the  phosphatic  salts,  not 
being  soluble  in  the  glycerin,  were  deposited  as  the  white  crystals. 

There  are  still  other  objections  to  glycerin  as  a  mounting  medium 
for  Th3'sanoptera,  though  it  may  be  all  right  for  other  insects.  The 
dark  pigment  of  the  eyes  is  frequently  dissolved  out  by  glycerin,  and 
spreads  all  through  the  head,  suffusing  it  with  a  dark  color,  which 
obscurer  all  details  in  that  region.  Furthermore,  glycerin  does  not 
preserve  the  tissues  of  the  bod}^  for  a  very  long  time.  They  gradually 
go  to  pieces,  the  segments  spread  apart,  and  the  mount  becomes 
worthless  in  the  course  of  a  few  years.  Of  course  this  objection  to 
glycerin  does  apply  to  the  mounting  of  chitin  which  has  been  cleared 
from  all  soft  tissues  by  treatment  with  caustic  potash  solution,  as 
chitin  is  unaffected  by  glycerin. 

EXTERNAL  ANATOMY. 

INTEGUMENT. 

Adult. — The  chitinous  skeleton  of  these  insects  is  quite  firm.  The 
body  wall  is  made  up  of  strongly  chitinized,  rigid  plates  joined  together 
by  thin  and  very  flexible  membranes.  The  texture  of  the  plates 
appears  usually  to  be  quite  uniform  in  different  parts  of  the  same 
specimen.  In  the  head,  especially,  several  of  them  are  so  smoothly 
joined  that  no  sutures  are  visible.  The  thin  connecting  membrane 
may  be  smooth  and  of  a  uniform  thickness,  or,  as  in  many  parts  of 
the  Tubulifera,  it  may  show  a  peculiar  structure  in  the  nature  of  regu- 
lar, distinct,  very  minute,  plate-like  thickenings,  varying  in  form  but 
often  circular  or  hexagonal,  giving  a  decidedly  granular  appearance  to 
the  area. 

The  chitin  is  frequently  thrown  into  more  or  less  distinct  folds  or 
ridges,  most  frequently  transverse  in  direction,  but  often  branching 
and  running  together  to  form  a  reticulated  structure.  The  back  of 
the  head  and  the  pronotum  are  most  frequently  marked  in  this  way. 
Sometimes  the  ridges  become  very  thick  and  pronounced,  and  form  a 
regular  network  over  the  surface  so  conspicuous  as  to  be  of  use  in 
classification  {Ileliothrips^  Parthenothrlps^  see  Plato  VI,  fig.  04).  This 
reticulation  may  extend  over  the  whole  outer  surface  of  the  body, 
legs,  and  even  the  fore  wings,  but  always  seems  to  be  heaviest  upon 
the  head  and  pronotum.  It  is  not  known  to  occur  in  the  ^olothripidse, 
but  is  found  in  several  species  of  Thripidae,  and  I  have  discovered  it 
in  an  undescribed  species  of  Phloeothripidse.  Digitized  by  ^OOQIC 
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In  certain  i)arts  of  the  bodj-  there  are  found  invagmations  of  the 
chitinous,  external  skeleton  serving  as  advantageous  points  for  the 
attachment  of  muscles.  These  can  best  be  seen  on  the  meso  and 
metastei-nal  plates  of  winged  species  of  Thripidse,  and  are  darker  than 
the  plates  in  color.  Many  species  show  a  narrow,  transverse  line 
across  the  second  to  seventh  dorsal  abdominal  plates  near  the  anterior 
edge  of  each.  This  dark  line  is  caused  by  a  chitinous,  ridge-like 
thickening  foiming  an  arch  on  the  inside  of  each  of  these  plates. 

The  chitin  of  the  skeleton  is  rarely  entirely  unpigmented.  Pig- 
mentation may  take  plac*e  in  the  cuticle  itself,  when  the  color  is  usually 
gray,  yellow,  brown,  or  black,  or  color  may  appear  from  pigments 
deposited  in  the  hypodermis  or  fat-body.  Such  de[)osits  are  usually 
very  irregular  and  of  a  yellow,  red,  or  purple  color.  Pigments  are 
frequentl.y  present  in  both  places  in  the  same  individual.  Metallic 
colors  do  not  occur. 

Z^^7*ra.— The  chitin  of  the  larva  is  much  less  firm  than  that  of  the 
adult,  and  there  is  scarcely  any  differentiation  in  texture  or  structure 
between  the  plates  and  connecting  membranes.  The  surface  is  not 
reticulated,  but  is  usually  considei*ably  wrinkled  transversely  and 
roughened,-though  sometimes  it  is  quite  smooth. 

Pigments  are  rareh'  present  in  the  chitin  of  the  larva,  and  when 
thov  do  occur  the  colors  seem  to  be  limited  to  gray,  yellow,  or  brown. 
Larvai  are  usually  of  yellow  or  red  color,  but  these  colors  are  due  to 
hypodci-mal  or  fat-body  pigments,  and  to  some  extent,  perhaps,  to  the 
body  fluids. 

I^i/pa, — The  delicacy  of  the  chitinous  covering  of  the  early  stages 
can  be  seen  during  the  period  of  transformation.  It  is  then  thin, 
smooth,  and  oft^n  shining.  The  cuticle  forms  a  delicate  sheath  around 
the  wings,  antenna?,  and  legs,  and  toward  the  end  of  this  stage  can  be 
plahily  seen  sepamted  from  the  body  of  the  inclosed  adult. 

Intcgumental  apj)emlages.— These  are  present  in  the  form  of  hairs, 
bristles,  or  spines  which  are  variously  modified.  They  are  frequently 
borne  upon  small  warts  or  tubercles  which  can  be  most  distinctly  seen 
upon  the  cheeks  of  many  Tubulifera.  The  membranes  of  the  wings 
are  thickly  set  with  microscopic  hairs,  usually  either  darker  than  the 
membrane  itself  or  sharing  its  color.  In  some  species  {Sericothr/ps. 
various  species)  the  abdomen  is  also  thickly  set  with  microscopic  haii-s, 
giving  it  a  sleek,  velvety  appearance,  and  whorls  of  similar  minute 
hairs  often  mark  the  antennal  segments.  The  posterior  fringes  of  the 
wings  are  always  composed  of  long  slender  hairs,  usually  more  or  less 
spiral  or  wavy  in  appearance  and  inserted  either  directly  into  the  edge 
of  the  wing  (Tubulif em)  or  attached  by  a  joint  to  a  fixed  base  upon  the 
edge  (Terebrantia).  This  joint  allows  of  motion  only  in  the  plane  of 
the  wing  and  toward  its  tip;  it  facilitates  the  folding  of  the  hairs  into 
Ime  with  the  edge  of  the  wing  when  the  latter  is  brought  to  rest* 
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In  nearly  all  species  numerous  short,  small  spines  are  borne  upon 
the  various  parts,  especially  upon  the  prothorax,  legs,  and  antennse. 
Larger  and  more  conspicuous  spines  or  bristles  mark  especially  the 
exposed  parts  of  the  body  such  as  the  vertex  of  the  head,  the  angles 
of  the  prothorax,  the  veins  of  the  wings  in  the  Terebrantia,  and  the 
last  two  or  three  segments  of  the  abdomen.  Special  modifications  of 
these  larger  spines  are  found  in  many  adult  Tubulifera  in  the  form  of 
hairs  which  have  usually  a  slender  shaft  and  at  the  tip  are  roundly 
knobbed  or  irregularly  funnel-shaped,  though  sometimes  they  are 
short  and  cut  off  squarely  at  the  tip  where  they  are  fully  as  large  as  at 
their  base. 

Larvse  and  pupae  of  both  suborders,  in  many  cases,  bear  such 
knobbed  or  funnel  haii*s  which,  when  present  in  the  pupse,  are  even 
longer  and  more  slender  than  in  the  lan^ro.  The  spines  in  many  cases 
are  placed  in  quite  regular  segmental  rows,  both  in  transverse  and 
longitudinal  directions. 

HEAD. 

The  form  of  the  head  is  peculiar  and  extremel}^  variable.  (See  figs.  4, 
14,  27,  55,  93,  107,  etc.)  •  But  while  this  variation  is  great  between 
different  species,  the  proportion  of  length  to  breadth  in  the  same 
species  is  very  constant.  The  different  sclerites  forming  the  head  are 
so  completed  fused  as  to  be  indistinguishable  and  we  can  therefore 
designate  the  regions  of  the  head  only  in  a  general  way.  The  dorsal 
portion  back  of  the  eyes  is  called  the  occiput,  that  between  the  eyes 
and  extending  forward  to  the  bases  of  the  antennae  is  the  vertex, 
between  the  bases  of  the  antennse  and  the  attachment  of  the  mouth 
cone  on  the  ventral  side  is  the  frons,  while  the  sides  of  the  head  are 
called  the  cheeks  (gense  of  other  orders)*  The  usual  appendages  of 
the  insect  head  are  present  and  will  be  considered  separately. 

Anteimse. — These  are  inserted  upon  the  extreme  front  of  the  head 
and  stand  quite  closely  together  upon  the  front  margin  between  the 
eyes.  They  are  always  much  longer  than  the  head  and  may  be  two  or 
three  times  as  long.  The  number  of  segments  is  a  character  of  much  - 
importance  in  classification  and  varies  from  six  to  nine.  The  foi-m  of 
the  segments  ranges  from  cylindrical  to  almost  spherical,  and  this 
character  is  also  of  importance  in  classification.  The  spines  upon  the 
segments  become  more  numerous  as  the  apex  is  approached,  and  on 
the  intermediate  segments  are  mostly  borne  upon  the  apical  half  of 
each.  The  ^olothripidse  lack  the  specialized  form  and  armngement 
of  the  spines  which  is  found  in  Thripidoe;  their  antenna^,  are  quite 
uniformly  clothed  with  short  hairs  or  bristles.  In  the  Thripidie  this 
general  hairiness  is  lost,  except  in  those  species  having  whorls  of  hairs 
around  intermediate  segments,  while  a  few  much  longer  and  usually 
more  conspicuous  spines  are  developed.  The  antennal  spines  of  Phloe- 
othripida^  resemble  in  a  general  way  those  of  Thripidil^^yMitf^gtflf 
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these  families  certain  .spinen  seem  to  have  undergone  much  modilica- 
tion  and  to  have  l)ecome  specialized  as  sense  organs  of  some  particular 
sort.  (See  Plate  XI,  figs.  123, 124.)  They  are  larger  than  the  unspe- 
cialized  si)ines,  thin  walled  and  almost  transparent,  and  usually  end  in 
a  blunt  point.  In  some  species  they  are  quiU*  prominent,  but  as  a  rule 
are  im^onspicuous  and  require  a  careful  adjustment' of  the  light  to  be 
clearly  seen.  They  are  always  simple  in  Phlceothripidaj  and  are 
usually  borne  upon  segments  three  to  five,  sometimes  three  to  seven. 

In  the  Thripidse  similar  structures  are  found,  but  they  have  under- 
gone even  greatei*  specialization  in  most  cases.  In  a  few  genera 
{Chlrothrip><^  Llmothrlps^  Ajptlnothnps^  and  Part henothrips)  they  are 
simple  and  stand  singly,  one  to  a  segment,  upon  the  outer  angles  of 
segments  three,  four,  and  sometimes  five,  and  upon  the  inner  side  at 
about  the  middle  of  six.  In  most  cases,  however,  it  appears  that  two 
of  these  specialized  spines  have  approached  and  united  at  their  base, 
so  that  we  find  upon  the  upper  side  of  segment  three  and  the  under 
side  of  four,  near  their  tips,  a  peculiar  crescentic  organ  having  the 
same  apparent  structure  as  the  specialized  spines  just  described  and 
borne  upon  a  small  stalk  standing  in  a  clear,  membranous  area.  (Plate 
XI,  fig.  123.)  In  some  cases  these  organs  are  shaped  much  like  the 
horns  of  ctattle  and  are  curved  in  two  directions,  being  curved  forw^ard 
and  also  toward  the  axis  of  the  antenna.  The  fifth  segment  sometimes 
bears  a  simple  spine  and  another  one  is  also  well  developed  upon  the 
inner  side  of  the  sixth.  The  function  of  these  structures  is  uncertain, 
but  they  are  usually  called  sense  cones. 

In  the  .^^olothripidje  an  entirelv  different  type  of  sense  organ  is 
found,  though  the  two  may  possibly  have  much  the  same  function. 
Upon  the  imderside  of  segments  three  and  four  are  narix)w,  much 
elongated  longitudinally,  thin,  membranous  areas,  situated  upon  the 
outer  half  of  each  segment  and  a  very  small  round  spot  of  similar 
structure  is  similarly  placed  near  the  tip  of  segment  five.  (Plate  XI, 
fig.  122.)  These  membranous  areas  strongly  suggest  an  auditory 
function,  l)ut  this  is,  iMuhaps,  only  a  possibility. 

A])normal  antonnie  are  not  uncommon,  and  one  or  both  may  be 
deformed.  The  most  common  variation  is  in  the  line  of  a  reduction 
in  the  number  of  segments  through  the  fusion  of  two  or  more  of  the 
apical  ones.  Such  deformed  antenna*  may  not  be  shorter  than  the 
normal  ones,  but  there  is  usually  some  reduction  in  length.  In  one 
cjise,  at  leitst  {ApfuKfthrlpi^  rufns  var.  ronaattlcffrnis)^  there  occurs  a 
regular  and  apparently  nornml  fusion  of  the  two  segments  constitut- 
ing the  style  of  the  typical  form  w  ith  the  sixth  segment  (Plate  V,  figs. 
52,  54),  which  in  this  case  is  considered  as  a  varietal  distinction.  An 
increase  in  the  number  of  segments  al)ove  the  normal,  by  a  division  of 
one  or  more,  is  not  known. 

The  antenniv  are  carried  extended  forward  in  frontof^^aliead,  and 
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are  not  normally  laid  back  along  the  body  when  at  rest.  In  the 
Terebrantia  the  first  two  segments  are  usually  markedly  broader  than 
the  others. 

Larval  antennae  vary  considerably  from  those  of  adults.  The  num- 
ber of  segments  is  constantly  smaller^  and  the  form  is  generally 
changed.  Sense  cones  are  not  present,  and  the  arrangement  of  spines 
is  quite  different  f  ix>m  that  in  the  adult. 

OBGANS  OP  VISION. 

Eye^. — ^Adult  Thrips  possess  faceted  eyes,  which  are  borne  upon 
the  front  angles  of  the  head  and  extend  downward  onto  the  frons 
about  as  far  as  they  do  upward  onto  the  vertex;  rarely  they  are  situ- 
ated farther  back  upon  the  sides  of  the  head,  but  still  near  the  front. 
They  are  circular,  oval,  or  reniform  in  outline.  The  size  and  number 
of  facets  varies  considerably  in  different  species,  as  does  also  the  close- 
ness of  the  facets  to  each  other.  The  eyes  are  quite  large,  as  com- 
pared with  the  size  of  the  head,  being  together  about  one-half  the 
width  of  the  head  through  them.  In  many  species,  especially  in  Tere- 
brantia, they  are  strongly  protruding  {Hdiotkrips^  Parihervotkrips). 
The  individual  facets  are  usually  considerably  swollen,  and  small  hairs 
project  from  between  them,  thus  giving  the  eye  a  peculiar  resem- 
blance to  the  surface  of  a  raspberry.  The  cornea  is  quite  thick,  trans- 
parent, usually  slightly  tinged  with  yellow,  and  appears  like  a  light- 
colored  margin  around  the  outside  of  the  eye.  The  part  of  the  head 
closely  adjoining  the  eye  is  frequently  also  much  lighter  in  color  than 
the  remainder  of  the  head. 

The  pigmentation  of  the  eye  is  dense  and  dark,  so  that,  as  a  rule, 
by  transmitted  light  the  eye  is  entirely  opaque,  while  by  reflected 
light  it  may  be  red  or  very  dark  purple  in  color. 

The  eyes  of  larvsB  are  much  smaller  and  simpler  than  those  of  the 
adults.    They  consist  of  but  few  large,  separated  facets,  and  are  situ 
ated  farther  back  upon  the  sides  of  the  head. 

OceUL — ^These  are  adult  structures,  and  are  not  present  in  larvae, 
though  the  pigment  of  the  developing  ocelli  can  sometimes  be  seen 
late  in  the  larval  stage.  Thej'^  are  not  always  present,  however,  even 
in  the  adults.  They  are  three  in  number,  situated  more  or  less  closely 
together  between  the  eyes  on  the  vertex  of  the  head,  and  are  placed 
always  in  the  form  of  a  triangle,  with  its  apex  forward.  Rarely  only 
two  ocelli  are  present,  and  it  is  then  the  front  one  which  is  wanting. 
Ocelli  are  present  in  all  winged  forms,  and  usually  also  in  the  short- 
winged  forms  of  winged  species.  They  are  absent,  however,  in 
entirely  wingless  species. 

MOUTH   PABTB. 

The  mouth  parts  of  Thrips  are  diflicult  to  study,  and  so  peculiarly 
modified  that  it  has  been  found  hard  to  determine  their  homologies. 
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This  fact  accounts  largely  for  the  many  changes  which  have  been  made 
in  the  clasHification  of  this  group.  It  is  now  generally  admitted  that 
their  action  is  largely  suctorial.  They  exhibit  structures  which  seem 
to  show  a  transition  from  a  mandibulate  to  a  haustellate  form,  and  for 
this  reason  are  of  peculiar  interest. 

As  a  whole  the  mouth  apparatus  appears  as  a  broad,  unjointed  cone 
attached  to  the  extreme  posterior  edge  of  the  under  side  of  the  head^ 
being  carried  so  far  back  that  its  attachment  to  the  rest  of  the  head 
lies  largely  under  the  pronotum  (Plate  X,  fig.  111).  The  apex  of  the 
cone  is  usually  quite  sharp,  but  never  as  slender  as  in  the  Hemiptera, 
and  lies,  w^hen  at  rest,  in  a  depression  of  the  prosternum  between  the 
fore  coxee.  In  many  species  the  mouth  cone  is  bluntly  rounded.  In 
the  Terebrantia  it  is  attached  to  the  frons  by  a  strongly  chitinized 
thickening,  running  more  or  less  obliquely  across  the  under  side  of  the 
head.  In  most  species  this  dark  thickening  is  nearer  the  left  eye  than 
the  right  and  is  connected  by  a  similar  thickening  with  the  margin  of 
the  left  eye  (Plate  XI,  fig.  120).  This  connection  is  wanting  on  the 
right  side,  though  a  portion  of  the  thickening  still  remains  close  to  the 
right  eye.  In  the  Tubulif  era  the  base  of  the  mouth  cone  is  much  more 
nearly  symmetrical  and  the  connections  with  the  eyes  are  entirely 
wanting  (Plate  XI,  fig.  127). 

Afiyynmetry. — So  far  as  we  can  learn,  Prof.  H.  Garman  was  the  first 
to  call  attention  to  the  very  peculiar  asymmetry  which  is  characteristic 
of  the  mouth  parts  of  the  members  of  this  order,  and  he  gave  a  new 
interpretation  to  certain  of  these  parts,  which  we  believe  to  be  correct. 

Not  only  is  the  connection  of  the  mouth  cone,  as  a  whole,  with  the 
frons  asymmetrical,  but  also  some  of  the  individual  parts  of  the  mouth 
are  markedly  so.  The  most  striking  of  these  are  the  form  of  the 
labrum  and  the  absence  of  the  right  mandible.  These  parts  will  be 
considered  more  in  detail  by  themselves. 

Labrum, — The  labrum  foi-ms  the  front  wall  of  the  cone  (Plate  XI, 
figs.  120,  127).  It  is  decidedly  asymmetrical  in  all  Thysanoptera,  but 
especially  so  in  the  Terebrantia.  It  is  irregularly  triangular  in  form, 
does  not  reach  to  the  endocranial  thickening,  but  is  attached  b\'  its 
broad  base  to  the  clypeus  by  an  indistinct  membranous  connection. 
From  the  base  it  narrows  to  the  tip,  where  it  is  more  or  less  rounded 
in  Terebrantia,  but  is  quite  pointed  and  spine-like  in  many  Tubulif  era, 
though  bluntly  rounded  in  others.  It  is  drawn  out  much  farther 
toward  the  right  cheek  than  toward  the  left,  and  on  the  right  side  also 
approaches  most  closely  to  the  transverse  thickening.  The  labrum  is 
usually  abruptly  darker  in  color  than  the  area  between  its  base  and 
the  transverse  thickening. 

J^/,r;//rT.— The  mixillw  are  broad,  flat,  and  external.  Like  the 
labrum,  they  are  wedge-shaped  or  triangular  in  general  form,  and  they 
constitute  the  side  walls  of  the  mouth  cone.     They  tapeikki^ard  their 
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tips,  where  they  are  quite  sharply  pointed  and  strongly  chitinized,  and 
may  reach  slightly  beyond  the  labrum.  At  about  the  middle  point  of 
the  side  of  each  maxilla  is  borne  a  two  or  three  segmented  palpus. 
In  the  iEoIothripidae  this  is  always  three  segmented  and  geniculate; 
in  the  ThripidaB  it  is  composed  of  two  or  three  approximately  equal 
segments  and  is  straight,  the  segments  being  cylindrical  but  decreas- 
ing successively  in  diameter;  in  the  Phloeothripidae  it  is  always  two 
segmented  and  the  segments  are  very  unequal  in  length,  the  basal  one 
being  short  and  rounded  while  the  second  is  long,  slender,  and  cylii;i' 
drical.  The  terminal  segment  is  in  all  cases  provided  with  a  few  touch 
bristles  which  are  but  rarely  distinctly  and  easily  visible. 

LabiuTTi, — The  labium  is  believed  to  be  formed  by  the  union  of  the 
second  pair  of  maxilleB  and  in  many  insects  evidence  of  this  can  be 
seen,  but  in  the  Thysanoptera  there  is  no  visible  suture  along  the 
median  line,  though  sometimes  a  deep  median  notch  is  present  at  the 
tip.  It  forms  the  hind  wall  of  the  mouth  cone  and  is,  as  a  rule,  con- 
siderably broader  at  the  tip  than  the  other  parts.  In  many  species,  of 
Tubulifera  especially,  it  is  very  broad  and  heav}'^  at  the  tip,  but  in 
others  it  is  narrowed  and  the  whole  mouth  cone  is  then  usually  elon- 
gated and  pointed.  Standing  closely  together,  each  upon  a  membra- 
nous space  a  little  to  one  side  of  the  middle  of  the  tip,  are  the  two  or 
four  segmented,  cylindrical,  labial  palpi.  The  maximum  number  of 
segments  is  here  found  also  in  the  ^olothripidse,  and  the  mininuim 
number  in  the  ThripidaB  and  Phlceothripidse.  Around  the  tips  of  the 
labial  palpi  are  borne  a  few  touch  bristles  simDar  to  those  upon  the 
maxillary  palpi. 

Within  the  hollow  cone  formed  by  the  parts  just  described  lie  the 
protrusile,  piercing  organs  of  the  Thysanopteran  mouth.  These 
organs  are  three  in  number  and  of  two  kinds.  Their  homologies  have 
been  confused  by  various  writers. 

Mandible, — ^This  is  the  large,  unpaired,  piercing  spine  lying  on  the 
left  side  in  the  mouth  cavity.  It  has  been  variously  interpreted  as 
epipharynx,  mouth  spine,  etc.  In  the  right  side  of  the  head  there  is 
no  trace,  or  but  a  mere  vestige,  of  the  corresponding  organ.  The 
absence  of  the  right  mandible  appears  to  be  closely  correlated  to  all 
the  asymmetry  of  the  mouth  parts  of  these  insects.  The  mandible  con- 
sists of  two  parts,  though  these  are  not  separated  in  any  way.  The 
large  bulbous  base  appears  to  be  mostly  muscular  and  is  attached  to  the 
endocranial  thickening  behind  the  left  eye  close  to  the  angle  which  is 
made  by  the  endocranium  at  this  point,  and  about  in  line  with  the 
branch  from  this  thickening  running  to  the  left  eye  in  Terebrantia, 
which  branch  thus  appears  to  form  a  strong  brace.  On  the  right  side 
the  absence  of  this  endocranial  branch  is  doubtless  due  to  the  non- 
developinent  of  the  right  mandible,  and  the  labrum  has  grown  out 
farther  on  the  right  side  to  take  the  place  in  some  measme.ol^he 

uigi  ize      y  ^ 


94  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  ^i-  xxvi. 

wanting  structures.  The  muscular  base  is  short  and  abruptly  con- 
stricted, and  from  this  point  to  the  tip  the  mandible  continues  as  a 
slender,  strongly  chitinized  spine  having  a  very  sharp  point.  This 
structure  is  capable  of  protrusion  for  only  about  one-fourth  of  its 
length,  and  therefore  appears  to  be  used  only  for  piercing  the  outer, 
tougher  tissues  of  plants.  The  mandible  in  the  Tubulif  era  is  decidedly 
shorter  and  more  bent  than  is  that  in  the  Terebrantia. 

Maxill<iry  lobe^i. — ^This  pair  of  piercing  organs  has  been  considered 
by  the  majority  of  writers  as  the  mandibles,  but  such  they  surely  are 
not.  Dissection  shows  that  they  are  attached  by  a  movable  joint  to 
the  bases  of  the  maxillse.  Each  lobe  is  composed  of  two  parts:  A  short 
basal,  muscular  arm  or  lever  attached  to  the  maxilla,  and  at  the  other 
end  united  to  the  enlarged,  muscular  base  of  the  spine  which  is  very 
slender  and  strongly  chitinized.  These  spines  are  longer  and  more 
slender  than  the  mandible  and  are  developed  alike  on  each  side.  When 
retmcted  into  the  mouth,  the  basal  arm  or  lever  extends  obliquely  for- 
ward so  that  the  lever  forms  an  acute  angle  with  the  spine,  which  then 
reaches  just  to  the  mouth,  but  when  protruded  t^ie  lever  is  brought 
down  toward  the  mouth  so  as  to  straighten  this  joint,  and  the  spine  is 
thus  thrust  out  from  the  mouth  opening  to  a  considerable  distance. 
As  these  spines  are  more  slender  and  protrude  farther  from  the  mouth 
than  does  the  mandible,  it  appears  probable  that  the  latter  is  used  to 
stait  the  puncture  through  the  hard,  tough  outer  tissues,  while  the 
weaker  lobes  of  the  maxillae,  penetrating  deeper  through  this  opening, 
reach  into  the  inner  tissues.  Some  writers  have  stated  that  the  three 
spines  are  hollow  and  used  as  suction  tubes,  but  I  have  not  found  this 
to  be  the  case  in  the  spec»ies  examined. 

There  is  a  marked  difference  in  length  of  the  riiaxillary  lobes  in  the 
two  suborders.  In  the  Tubulif  era  they  are  extremely  long,  and  when 
retracted  curve  far  forward  under  the  eyes,  while  in  the  Terebrantia 
the  bend  of  the  lobes  scarcely  reaches  beyond  the  transverse  thickening. 
In  the  Tubulif  era  these  lobes  are  altogether  longer  than  the  entire  head 
and  can  be  protruded  in  many  species  as  far  as  the  hind  edge  of  -the 
mcsosternura. 

Other  mouth  structures, — Attached  to  the  inner  surface  of  the  labium 
are  certain  other  chitinized  structures  hard  to  describe  and  of  uncer- 
tain homology,  but  considered  by  some  as  an  hypopharynx. 

Larvue, — The  mouth  parts  of  the  larva  are  much  the  same  as  those 
of  the  adult,  though  weaker  and  less  strongly  chitinized.  The  chitin 
of  these  structures  is  shed  at  each  molt,  and  may  then  be  seen  con- 
nected with  the  cast-off  skin. 

Movements  of  mouth  ya/rts. — The  parts  forming  the  external  wall  of 
the  mouth  cone  are  not  free,  being  united  by  a  membranous  connection 
along  their  sides.  At  the  tip  of  the  cone  there  is  a  small  opening.  It 
thus  appears  that  structurally  these  insects  are  incapable  of  biting  or 
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chewing  their  food  to  any  degree,  though  it  has  been  stated  that  par- 
ticles of  leaf  tissue  have  been  detected  in  their  excrement.  This  may 
be  accounted  for  by  the  fact  that  the  mouth  parts  are  quite  strongly 
chitinized  at  their  tips,  and  so  may  serve,  to  some  extent,  to  rasp 
or  tear  the  tissues,  small  particles  of  which  may  be  drawn  into  the 
alimentaiy  canal  with  the  sap. 

THORAX. 

(Plate  XI,  figs.  116-119, 125-127.) 

The  thorax  is  composed  of  three  distinct  segments,  each  of  which  is 
well  developed.  The  prothorax  is  separated  from  the  mesothorax  by 
a  deep  c6nstriction  and  is  freely  movable.  The  other  thoracic  seg- 
ments are  closely  grown  together  and  form  what  is  conveniently 
called  the  pterothorax.  The  larval  thorax  shows  no  particular  chitin- 
ized plates  and  its  whole  structure  and  the  arrangement  and  develop- 
ment of  the  spines  have  been  but  little  studied. 

Most  previous  descriptions  of  the  thoracic  structure  of  these  insects 
have  been  very  brief.  Unfortunately  Dr.  Uzel  has  given  the  entire 
anatomical  part  of  his  monograph  in  Hungarian,  and  therefore  his 
de3eription  of  the  thorax  has  not  been  available.  It  is  evident  that 
there  is  considerable  variation  in  the  thoracic  structures  in  different 
species,  and  it  ma}'^  be  that  when  carefully  worked  out  these  parts  will 
be  found  to  have  considerable  importance  in  classification,  whereas 
they  have  not  been  used  in  this  way  heretofore.  A  general  descrip- 
tion of  the  pai*ts  of  the  thorax  is  diflScult  to  give  and  must  be  subject 
to  much  modification  in  many  species  as  the  homologies  of  some  parts 
are  not  well  established. 

IVoth(/raji\  — This  segment  is  as  wide  or  wider  than  the  head  and 
varies  much  in  its  proportions  and  form.  It  is  rarel}'  much  longer 
than  wide,  usually  exceeds  the  mesothorax  in  length,  and  in  most  cases 
approximately  equals  the  metathorax.  The  form  in  the  Terebrantia 
is  usually  more  or  less  rectangular,  with  the  sides  and  hind  edge  espe- 
cially somewhat  rounded.  This  form  is  also  found  in  some  Tubulifera, 
but  as  a  rule  amopg  them  the  thorax  is  ti*apczoidal,  being  much  wider 
at  the  hind  edge  than  at  the  front.  This  trapezoidal  form  appears  to 
be  closely  related  to  the  development  of  the  fore  legs,  sin(^e  in  the 
genus  ChiTotkrips  where  the  fore  legs  are  extremely  thickened  there 
18  found  the  same  form  of  prothorax  as  in  the  Tubuliferan  genera 
where  the  fore  femora  are  also  enlarged. 

The  pronotum  is  strongly  chitinized.  In  the  Thripidae  it  is  usually 
more  or  less  transversely  striated  and  often  bears  numerous  small 
spines.     In  the  other  families  it  is  generally  smooth. 

In  most  Thysanoptera  the  prothorax  bears  long  conspicuous  spines, 
the  number  and  arrangement  of  which  are  much  used  in  classification. 
These  stand  usually  around  the  outride  of  the  pronoti|g^i^^pi^j[|§itocie 
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at  each  angle  and  a  pair  on  each  of  the  transverse  margins,  and  in 
some  species  one  in  the  middle  of  each  side.  The  maximum  number 
is  thei-ef ore  twelve.  When  only  one  or  two  pairs  are  present  they 
are  at  the  hind  angles.  The  form  and  size  of  these  spinas  is  also  varia- 
ble. They  may  be  quite  short  and  inconspicuous  or  nearly  as  long  hs 
the  protonum  itself.  In  many  PloeothripidaB  they  are  knobbed  or 
funnel  shaped  at  the  tips. 

In  a  number  of  species  of  Tubulifera,  a  division  of  the  proDotum 
into  plates  near  the  hind  angles  has  been  observed.  Two  triangular 
plates  coming  up  from  behind  the  middle  on  the  side  and  at  about  the 
hind  angles  meet  at  a  point  considerably  within  the  margin  and  above 
the  fore  coxre.  The  prosternum  is  less  strongly  chitinized  .than  the 
pronotum  and  at  about  the  middle  of  the  fore  edge  is  often  indented 
to  accommodate  the  mouth  cone.  The  insertions  of  the  fore  coxae  are 
at  the  hind  angles  and  the  distance  between  them  depends  upon  the 
width  of  the  hind  edge  of  the  prothorax.  In  some  species  the  proster- 
num appears  to  be  entirely  membranous,  while  in  others  there  are  two 
small  plates  between  the  coxee  near  the  hind  margin.  The  episternum 
and  epimeron  are  more  easily  distinguishable  in  most  Tubulifei'a  thau 
in  Terebrantia. 

Memthorax, — The  mesothorax  is  a  broad,  shoil  segment,  often  the 
broadest  of  the  body.  The  mesonotum  is  shorter  than  the  mesosternum, 
though  the  latter  approximately  equals  the  metasternum  as  a  rule,  in 
consequence  of  which  the  division  between  the  meso  and  metathoi*aeic 
segments  is  oblique.  The  mesoscutum  is  usually  a  rather  hexagonal 
plate,  somewhat  broader  than  long,  and  has  thickened  edges  which  are 
bent  inward  and  used  for  the  attachment  of  muscles,  as  is  shown  by 
cross  sections  of  this  region  of  the  body.  A  narrow  pi'escutum  can 
be  easily  distinguished  in  some  species,  though  in  others  it  appears  to 
be  closely  f  ased  with  the  scutum.  On  each  side  of  the  scutum  is  a 
membranous  area  upon  which  the  fore  wings  are  inserted,  at  the 
bases  of  which  there  are  chitinous  thickenings  for  the  attachment  of 
muscles  and  also  serving  as  pivotal  points.  A  small,  curved,  triang^ular 
tegula  is  present  in  many,  if  not  all,  Terebrantia.  Upon  its  broad 
edge,  next  the  base  of  the  wing,  it  is  furnished,  in\i^olothrip8,  wth 
a  row  of  five  or  six  small,  stout  spines  which  point  dii'ectly  toward 
the  base  of  the  wing,  upon  which,  very  near  its  bavse,  there  stands  a 
somewhat  larger,  curved  spine  which,  when  the  wings  are  extended 
in  flight,  points  toward  and  would  appear  to  engage  some  one  of  those 
upon  the  tegula.  This  is  a  peculiar  and  interesting  structure  the 
purpose  of  which  can  only  be  conjectured.  In  Thripidse  the  tegula  is 
present,  but  I  have  found  no  species  having  the  spines  fully  developed 
though  little  knobs  or  vestiges  of  such  structures  are  present  in  some 
cases.  The  tegula  is  not  always  distinctly  visible.  At  each  anterior 
angle  of  the  mesothorax  there  is  a  larger  or  smaller  spiracle,  which  is 
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usually  much  elongated  and  narrow  in  Terebrantia,  while  in  Tuhulif era 
it  is  more  rounded.  In  front  of  the  spiracle  a  narrow  plate  extends 
up  over  the  shoulder  and  meets  the  mesoscutum.  This  plate  in  some 
cases  is  only  an  upturned  portion  of  the  broad  mesosternum,  but  in 
others  is  distinctly  separated  therefrom.  This  plate  may  be  called  the 
episternum,  either  separate  or  fused  with  the  mesosternum.  Behind 
the  spiracle  and  below  the  attachment  of  the  fore  wings,  there  are  one 
or  two  quite  broad  skeletal  pieces  which  are  rather  triangular  in  shape. 
The  mesosternum  usually  covers  the  whole  ventral  surface  of  the  seg- 
ment and  its  edges  bend  upward  at  the  sides  (e.  g.,  Heliothrips^  see 
Plate  XI,  fig.  119).  In  some  species,  however,  it  is  an  hexagonal  plate 
t«imilar  to  the  mesoscutum  and  but  little  larger,  while  the  episternal 
and  epimeral  plates  are  elongated  and  meet  the  sternum  upon  the 
ventral  surface.  Upon  the  median  line  of  the  sternum  there  is  in  all 
species,  though  very  weak  in'  the  wingless  ones,  a  quite  deep  chitinous 
invagination  more  or  less  forked  and  serving  for  the  attachment  of 
strong  muscles  (Plate  XI,  figs.  117,  119,  127).  These  endothoracic 
structures  are  plainly  visible  in  most  species.  The  middle  legs  are 
inserted  far  apart  at  the  very  hind  angles  of  the  mesosternum. 

Meti'thorax. — This  segment  is  usually  slightly  narrower  than  the 
preceding  and  generall}'  tapers  slightly  to  the  base  of  the  abdomen. 
Its  dorsal  plates  are  two,  usually  distinctly  separated:  a  scutum  and  a 
scutellum.  On  each  side  of  these  a  membranous  strip  continuing  that 
from  the  mesothorax,  extends  backward  to  the  base  of  the  abdomen. 
The  hind  wings  are  attached  quite  close  to  the  fore  wings  and  in  a  sim- 
ilar manner.  Near  the  bases  of  the  hind  wings  lies  in  Tubulifera  a 
very  distinct  rounded  or  oval  spiracle.  This  spiracle  is  present  and 
visible  in  many  (Uzel  sa3^8  "all")  Terebrantia,  but  I  have  been  unable 
to  find  it  in  some  species;  in  others  it  is  extremely  small  and  appar- 
ently functionless,  while  in  still  others  it  can  be  distinctly  seen.  The 
nietasternum  is  broad  and  its  edges  curve  upward  around  the  sides  of 
the  l)ody.  At  the  front  edge  of  this  side  lies  a  narrow  triangular 
plate,  the  meta-episternum,  while  the  meta-epimeron  is  here  a  narrow 
elongated  plate  lying  above  and  close  to  the  upturned  edge  of  the 
sternum.  The  metasternum  bears  also  a  prominent  endothoracic 
structure  in  the  middle  and  the  edges  of  the  plates  arc  often  bent 
inward  and  thickened.  The  attachment  of  the  abdomen  is  so  oblique 
that  the  hind  (!Oxa5  lie  beneath  the  first  abdominal  segment.  The  hind 
coxa?  are  well  separated  and  the  sternum  usually  projects  back  between 
them  as  a  distinct  lobe  or  conical  protuberance. 

Variat'iifn  In  tJieHtTuctureoftluipterothoi'ax  inwlnghnH  species. — ^The 
pterothorax  is  similar  in  both  short  and  long  winged  individuals  and 
we  may  expect  to  find  at  times  long  winged  specimens  of  usually  short 
winged  species.  In  species  which  are  entirely  wingless,  however,  or 
in  those  one  sex  of  which  is  always  wingless,  a  marked  variation  in 
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the  structure  of  the  pterothorax  is  evident  in  the  wingless  individuals 
(Plate  XI,  fig.  125).  The  size  of  the  pterothoi-ax  becomes  greatly 
reduced  in  such  cases  as  no  great  muscular  development  is  needed  to 
move  the  legs  alone  and  the  pterothorax  is,  perhaps,  but  little  larger 
than  the  prothorax.  The  dorsal  plates  of  both  segments  lose  the  usual 
fonn  and  become  rectangular  and  transversly  broadened,  extending 
over  the  membranous  space  which  is  usually  present  along  each.  side. 
No  traces  of  wings  are  present  and  there  is  no  longer  any  place  for 
them.  As  a  consequence  of  the  decrease  in  musculature  the  endo- 
thoracic  structures  have  become  verv  much  weaker,  though  still  plainly 
visible. 

APPENDA(}BS   OF  TUB  THORAX:   LBG8. 

The  legs  of  Thrips  are  among  their  most  characteristic  structures 
and  can  hardly  be  mistaken  for  those  of  any  other  insects,  whether 
short  and  powerfully  thickened  or  long  and  slender.  They  are  com- 
posed of  the  usual  parts  of  the  insect  leg,  which  may  be  readily  dis- 
tinguished. The  attachments  to  the  thorax  are  quite  far  apart  and  at 
the  very  hind  edge  of  each  segment.  The  fore  legs  are  often  shorter 
and  thicker  than  the  others  and  more  specialized." 

Coxa, — This  basal  segment  is  large,  usually  subconical  and  quite 
freely  movable.  The  fore  coxa3,  especially  in  Phloeothripida*,  often 
bear  a  few  short,  very  stout,  sharp  spines  and  one  long  spine  at  the 
outside,  but  a.side  from  these  spines  the  coxae  exhibit  little  that  seems 
to  be  worthy  of  note. 

Trochanter. — ^This  is  a  short,  small  segment  between  the  coxa  and 
the  larger  femur,  its  line  of  attachment  with  the  latter  being  often 
considerably  oblique. 

Feniur, — ^This,  the  first  prominent  segment  of  the  leg,  is  quite  long 
and  more  or  less  cylindrical  or  fusiform.  The  fore  pair  is  frequently 
distinguished  by  much  greater  thickness  than  those  of  the  other  legs, 
(especiallv  in  Phlceothripida?),  the  enlargement  taking  place  in  the  upper 
side  of  the  base  and  diminishing  toward  the  outer  end.  In  Chirothrips 
the  lateral  surface  is  strongly  chitinized  and  bent  backward  somewhat 
at  the  tip  so  as  to  appear  almost  tooth-like  at  that  point.  In  thickened 
femora,  especially,  the  inner  side  toward  the  base  is  grooved  to  receive 
the  base  of  tlie  tibia  when  the  latter  is  closed  inward,  and  in  a  few 
species  with  this  kind  of  femur  the  angles  here  have  become  sharply 
pointed  and  chitinized  so  as  to  form  two  sharp  teeth  at  the  tip  (Plate 
VIII,  figs.  81),  90). 

Tihia. — The  tibia  is,  as  a  rule,  about  as  long  as  the  femur  and  more 
nearly  C3iindrical  or  often  club-shaped  in  form.  It  is  most  slender 
near  its  ])ase  where  it  is  often  slightly  bent.  At  the  extremity  within, 
in  a  few  species,  the  tibia  bears  an  erect,  stout,  recurved  book  or  tooth 
as  it  is  usually  called. 
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Tamm. — ^This  is  the  most  distinctive  part  of  the  leg.  As  a  nile  it 
is  i*omposed  of  two  segments,  though  in  larvae  and  the  fore  tarsi  of 
many  species  but  one  is  present.  The  division  between  the  two  is 
oblique  so  that  the  under  surface  of  the  first  segment  is  longer  than  the 
upper.  Both  segments  are  more  or  less  cylindrical.  The  last  segment 
terminates  in  a  cup-shaped  or  hoof-like  end  which  has  been  mistaken 
sometimes  for  a  third  tarsal  segment.  Upon  the  inner  side  of  the  fore 
tar?!  are  found  structures  which  are  nearly  always  characteristic  of 
families.  The  .^olothripidse,  in  both  sexes  and  it  is  stated  also  in  the 
pupal  stage,  bear  upon  the  tarsus  a  peculiar  hook-like  stnicture  the 
function  of  which  is  not  understood.  (See  Plate  I,  fig.  9.)  The  finger- 
like hook  is  bent  back  upon  itself,  pointing  toward  the  base  of  the 
tarsus  and  almost  touches  the  point  of  a  short,  stout  spine  standing 
erect  at  its  tip.  In  many  species  of  Phlceothripidaj,  though  not  in 
all,  there  is  on  the  inner  side  of  the  taraus  a  more  or  less  stout  tooth 
which  stands  nearly  erect  and  is  slightly  recurved  at  its  tip,  and  when 
this  tooth  is  strongly  developed,  the  tarsus,  so  far  as  is  known,  has 
only  one  segment.  The  development  of  this  tooth  seems  also  to  be  in 
proportion  to  the  degree  of  development  of  the  fore  femur  and  its 
function  appears  to  be  to  act  as  a  hook  in  giving  a  firm  hold  and  thus 
assisting  the  little  creature  in  crawling  through  small  places.  Some 
PhlcEothripidie  show  no  traces  of  such  a  tooth  and  all  grades  of  develop- 
ment can  be  found  in  different  members  of  this  family.  Both  sexes 
usually  possess  such  a  tooth,  though  that  of  the  male  is  sometimes 
much  stouter  than  that  of  the  female.  In  the  Thripidse  the  tarsi  are 
simple,  without  either  of  these  structures  in  nearly  all  species,  only  a 
few  having  a  small  tooth. 

The  tarsi  are  usually  said  to  be  clawless,  but  I  do  not  consider  this  to 
be  alwa^'s  the  case,  for  some  species  have  one  and  some  two  distinct, 
apparently  movable  claws  on  the  sides  near  the  end. 

Spiftes. — Each  segment  of  the  leg  may  bear  numerous  spines,  and 
some  of  these  may  be  particularly  well  developed  and  worthy  of  note. 
In  many  Tubulifera  there  is  upon  the  inner  and  lower  side  of  the 
femur  near  its  base  a  slender  spine  very  much  longer  than  any  of  the 
others.  The  hind  tibia  in  most  species  of  Thripidie  is  furnished  with 
a  row  of  .stout  spines  along  the  inner  side  and  in  many  species  a  pair 
of  similarly  stout  spines  is  borne  at  the  tip  of  each  tibia.  Other 
specialized  spines  are  sometimes  found. 

Bladder, — ^This  stiiicture,  so  remarkable  and  characteristic  as  to 
suggest  the  name  Physopoda  for  the  order,  is  protrusile  from  the  end 
of  the  last  tarsal  segment.  It  is  found  in  all  species  and  in  both  adults 
and  young,  but  its  stnicture  and  action  does  not  seem  to  be  (juite  the 
same  in  the  mature  and  immature  stages. 

As  has  been  said,  the  end  of  the  adult  tarsus  is  cup- shaped.  The 
wall  of  the  cup  is  firm  and  in  some  parts,  especially  tjie^  ^u^ 
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Strongly  ohitinized.  Into  the  mouth  of  this  cup  is  fitted  a  very  deli- 
cate, protrusile,  membranous  lobe  or  bladder.  When  the  foot  is 
raised  or  at  rest,  the  bladder  is  wholly  withdrawn  into  the  end  seg-ment 
and  becomes  invisible,  as  is  the  case  in  a  majority  of  mounted  speci- 
mens. The  end  of  the  tarsus  is  now  blunt  and  flat  and  often  seems  to 
be  minutely  haired.  The  bladder  is,  however,  always  protruded  and 
brought  into  action  when  the  tarsus  is  put  down  or  brought  into  con- 
tact with  an  object.  The  membrane  is  then  pushed  out  and  forms  a 
lobe,  larger  in  many  cases  than  the  cup  portion  which  had  previously 
wholly  contained  it!  The  mechanism  of  this  complicated  structure  is 
very  interesting  but  difficult  to  study.  It  has,  however,  been  worked 
out,  partially  at  least,  by  both  Jordan  and  Uzel.  The  following  para- 
graph on  this  point  is  gathered  from  Jordan's  description  and  my 
own  observations: 

Bladder  meehaiiinm.—A  strong  chitinous  rod,  attached  to  muscles 
in  the  tibia,  runs  out  through  the  tarsus  and  ends  in  the  broadened, 
heavily  chitinized  under  surface  of  the  cup.     The  end  of  the  plate  is 
drawn  out  into  weak  cords  running  to  the  outer  parts  of  the  cup  wall. 
Opposite  the  chitinous  rod  lies  a  double  fork  provided  with  a  joint 
The  fork  is  cut  short  at  a  chitinous  rod  lying  in  the  terminal  seg- 
ment of  the  tarsus  and  is  movably  joined  thereto.     Both  arms  of  the 
fork  are  connected  with  the  chitinous  rod  at  their  base  by  a  tendon. 
Between  the  fork  and  the  terminal  plate  of  the  chitinous  rod  the  wall 
of  the  cup  is  usually  thin  and  quite  transparent,  but  in  Phloeothripida? 
especially  it  is  quite  strongly  chitinized  and  opaque.     Looking  down 
upon  a  foot  that  is  inactive  (bladder  retracted)  so  that  the  chitinous 
rod  lies  along  its  middle  line,  the  end  appears  more  or  less  pear-shaped 
and  small.     Upon  the  surface  lies  the  terminal  enlargement  of  the 
rod,  while  the  double  fork  occupies  the  sides.     Between  the  tips  of 
the  fork  the  cxtremit}^  appears  folded  in  toward  the  middle.     When 
the  foot  is  brought  into  action  the  chitinous  rod  is  dmwi:  bai*k  some- 
what, so  that  the  attached  fork  is  erected  and  spread  out.     The  rrevi- 
ously  invisible  bladder  is  now  thrust  out  from  the  end  of  the  tarsus. 
The  ends  of  the  fork  and  the  chitinous  rod  continue  into  the  bladder 
wall  as  tine  rays.     The  bladder  is  ehistic  and  very  mobile,  easil3'  ac- 
commodating its  shape  to  the  surface  upon  which  it  rests.     Looking  at 
a  larval  tarsus  from  the  side,  the  chitinous  rod  is  seen  to  run  obliquely 
from  the  middle  of  the  tibia  to  the  under  wall  of  the  cup.     Here  it 
tippears  to  end  suddenly  without  l^eing  broadened  into  a  plate  liS  in 
the  adult;  still  the  end  of  the  rod  is  continued  into  the  wall  of  the  cup 
as  tine  rays.     The  dorsal  part  of  the  cup  is  occupied  by  a  curved  claw, 
the  basal  part  of  which  is  attached  to  a  sort  of  bi-acket-like  thickening 
of  the  wall  of  that  part  of  the  end  segment  at  the  base  of  the  cup. 
Furthermore,  the  base  of  the  claw  is  united  to  the  chitinous  rod  by  a 
sinew,  and  above  the  extremity  of  the  claw  the  tarsus  Is  drawn  out 
into  a  membranous,  longitudinally  folded  loW.^^  ^^'VVh^PSi^wed  from 
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above,  it  is  seen  that  the  bases  of  the  claws  are  strong!}"  broadened 
within  and  somewhat  less  so  without,  and  that  the  inner  prolongations 
toueh  and  are  flexibly'  joined  together.  Both  claws  are  suppoi-ted  upon 
the  bracket-like  ring  at  the  base  of  the  cup,  while  the  folded  mem- 
branous wall  reaches  beyond  the  claws.  The  chitinous  rod  unites  near 
the  support  with  the  two  tendons  coming  from  the  outer  projections 
of  the  claws.  When  the  bladder  is  brought  into  an  active  condition, 
the  claws  bend  out  from  each  other  and  the  folded  portion  between 
tliem  spreads  out,  while  the  distal  portion,  unseen  in  the  inactive  foot, 
becomes  pushed  out  as  the  bladder.  By  a  proximal  pull  upon  the 
chitinous  rod  the  tendons  are  drawn  back  and  the  claws  thereby  are 
spread  out,  moving  around  the  bracket-like  support  with  which  they 
are  connected  as  on  a  pivot.  As  the  claws  are  grown  together  with 
the  folded  lobe,  the  lobe  must  be  unfolded,  but  this  does  not  explain 
how  the  membranous  lobe  can  be  protruded  as  a  swollen  bladder.  If 
a  swollen  bladder  be  pricked  or  ruptured  the  blood  pours  out  and  the 
bladder  collapses  quickly.  We  must  therefore  conclude  that  blood 
pressure,  acting  with  the  mechanism  just  described,  is  largely  instm- 
mental  in  the  protrusion  of  the  bladders. 

(jtlier  ifrgans  of  d(/ubtful  function. — In  the  basal  segment  of  the 
tarsus  or  the  extremity  of  the  tibia  there  has  been  found  in  a  few 
£aropean  species  a  small,  pear-shaped  organ  which  has  been  consid- 
ered as  a  gland,  and  some  have  thought  this  the  structure  which  pro- 
duced the  swelling  of  the  bladdei^s,  but  as  this  supposed  gland  is  much 
smaller  than  the  bladder  which  it  is  supposed  to  fill,  this  can  not  be, 
and  its  function  remains  still  problematical. 

Near  the  line  of  union  of  the  femur  with  the  trochanter,  Trybom 
has  found  in  certain  Phoeothripidaj  an  organ  or  a  group  of  organs 
which  suggest  to  him  the  auditory  organ  on  the  base  of  the  tibia  in 
some  Locustidae.  Ti-ybom  speaks  of  this  structure  as  an  elongated, 
thinly  chitinized  area,  almost  transparent.  The  areas  are  found  on  the 
side  of  the  base  of  each  femur  near  the  line  of  its  union  with  the 
trochanter.  They  are  variable  in  shape  and  may  be  different  on  the 
opposite  legs  of  the  same  pair.  In  each  light  area  is  a  row  of  round 
structures  having  a  dark  point  in  the  center  of  each. 

These  peculiar  structures  are .  small  and  easily  overlooked,  but 
Trybom  has  seen  them  in  many  species  of  Terebrantia  as  well  as 
Tubulifera,  and  the  writer  has  seen  them  in  every  species  in  his  own 
collection.  It  appears,  therefore,  that  they  are  always  present,  but  as 
to  their  function  we  cau  only  guess. 


WINGS. 


The  wings  of  Thysanoptera  are  no  less  characteristic  than  are  their 
feet.  To  be  sure  each  character  shown  by  them  may  be  found  in  the 
wings  of  some  other  group  of  insects;  nevertheless  the  combination  of 
characters  found  here  is  unique.     Thc\^  are  long,  slender,  membmnous. 
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fringed,  and  not  folded;  they  have  few  veins,  and  upon  the  hind  edge 
of  the  base  of  each  there  is  a  usualh'  distinct  lobe  or  scale.  The  fore 
and  hind  wings  are  formed  quite  similarly.  When  at  rest,  the  wings 
are  folded  back  flat  upon  the  abdomen,  the  fore  wing  covering  the 
hind  one  completely  and  the  pairs  lying  parallel  in  the  Terebrantia, 
while  in  the  Tubulifera  the  wings  all  overlap  at  their  tips  so  that  the 
full  surface  of  only  one  can  be  seen  when  the}' are  at  rest.  The  wings 
are  usually  about  as  long  as,  though  sometimes  much  longer  than,  the 
abdomen,  but  in  many  Tubulifera  they  are  shorter.  The  wings  of 
iEolothripida*  are  proportionally  the  broadest  in  the  order,  being  in 
the  middle  al>out  one-seventh  as  broad  as  their  length.  Those,  of 
Thripidte  are  much  more  slender,  ranging  from  one-tenth  in  the  fore 
wing  of  Piirthenothrij)s  to  about  one -twenty-sixth  in  that  of  some 
Sei^icothripa;  the  average  in  the  species  of  this  family  known  to  me  is 
about  one -fifteenth.  Three  general  types  of  wing  are  found  in  the 
order,  each  of  which  is  characteristic  of  a  family. 

Family  ff/pc^. — -.Eolothripidje  possess  wings  which  are  compara* 
tively  broad,  as  we  have  seen.  Their  breadth  continues  nearly  to  their 
tips,  where  they  are  broadly  rounded.  (Plate  I,  fig.  2.)  The  hind 
wings  resemble  the  fore  wings  closely  in  general  outline  and  size. 

The  wings  of  Thripidte  are  distinctly  different  from  the  preceding. 
Besides  being  much  more  slender,  they  taper  from  base  to  tip,  where 
they  are  sharply  pointed,  the  whole  wing  being  usually  slightly  curved 
so  as  to  l)e  quite  sabre-shaped.  (Plate  II,  figs.  16,  23.)  The  foi'e  wing 
of  l\irthi')u>ihripi<(  approaches  most  closely  that  of  ^?Colothrips,  being 
broad  and  straight  but  pointed  instead  of  rounded  at  the  tip,  and  the 
venation  is  very  different.  The  hind  wings  are  somewhat  shorter  and 
narrower  than  the  fore  wings. 

The  third  type  of  wing  (Plate  VII,  fig.  75),  found  in  the  Phloeothrip- 
ida?,  resembles  that  of  ^Tiolothrips  in  being  broad  and  rounded  at  the 
end.  The  hind  wing  is  also  similar  in  size  and  form  to  the  fore  wing. 
In  some  species  the  wing  is  narrowed  in  the  middle  so  that  it  resembles 
somewhat  a  shoe  sole.  Other  characters,  as  venation,  fringing,  etc., 
separate  them  very  decidedly  from  the  ^Eolothripidje. 

Yeiuttion. — The  venation  is  even  more  characteristic  of  the  families 
than  the  form  of  the  wings.  In  the  ^1^x)lothripidje,  the  fore  wings 
show  the  most  complex  venation  found  in  the  order.  They  are  entirely 
bounded  bv  a  strong  ring  vein  and  pierced  by  two  longitudinal  veins 
extending  from  the  base  to  near  the  tip,  where  they  bend  outward  and 
join  the  ring  vein.  Four  or  five  cross  veins  are  also  present,  two 
uniting  each  long  vein  with  the  ring  vein  at  about  the  first  and  second 
thirds  of  the  wing  and  one  cross  vein  uniting  the  long  veins  before 
the  middle.     The  hind  wings  have  no  fully  developed  veins. 

In  the  Thripidffi  the  veins  are  much  less  prominent,  except  in  I^ir- 
thenoihrqm.  One  or  two  longitudinal  veins  are  present,  but  cross 
veins  have  very  nearly  disappeared,  though  vestiges  of  most  of  those 
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found  in  -ZEolpthripidsB  can  sometimes  be  observed  in  this  family. 
The  hind  ivings  have  always  one  longitudinal  vein,  but  no  ring  or 
cross  veins. 

The  wings  of  Phloeothripidse  are  marked  by  the  absence  of  veins. 
In  both  fore  and  hind  wings  alike  there  is  but  a  partial  development 
of  one  median  longitudinal  vein.  This  is  quite  strong  and  marked  at 
the  base,  but  rarely  reaches  to  the  middle  of  the  wing  before  it  disap- 
pears.    There  is  no  trace  of  a  ring  vein. 

Fringing. — As  a  rule,  fringes  of  long,  slender  hairs  are  borne  upon 
both  margins  of  the  wing  and  so  make  up  for  the  narrowness  of  the 
membrane.  The  hind  fringe  is  always  present,  but  the  fore  fringe  is 
nearly  absent  in  ^liJolothripidse,  always  present  in  Phloeothripidaj,  and 
more  or  less  fully  developed  in  Thripidae.  The  front  fringe  consi.sts 
of  a  single  row  of  hairs  which,  when  fully  developed,  are  stouter  in 
Terebi^ntia  than  those  upon  the  hind  edge,  but  in  Phlceothripida?  they 
are  similarly  developed  on  both  edges.  In  some  Thripidte  the  front 
fringe  is  vestigial,  being  very  weak  and  sparse,  or  it  may  be  entirely 
absent.  On  the  hind  wings  the  front  fringes  are  more  uniformly  well 
developed  than  upon  the  fore  wings,  and  both  fringes  are  single.  The 
hind  fringe  of  the  fore  wing  in  Terebrantia  consists  of  two  rows  of 
hairs  so  placed  that  they  stand,  when  in  flight,  at  different  angles  to 
the  edge  of  the  wing  and  thus  by  crossing  give  mutual  support  and 
form  a  mesh-work  which  is  more  strongly  resistant  to  the  air.  The 
hind  fringe  hairs  of  both  wings  in  Terebrantia  are  more  or  less  wavy 
or  spiral  in  form  while  those  of  the  front  fringes  are  straight,  as  are 
also  both  fringes  in  the  Tubulifera.  The  hind  fringes  of  both  wings 
of  Tubulifera  are  single  except  that  near  the  end  of  the  fore  wing  the 
fringe  is  double  for  a  short  distance.  The  length  of  the  hind  fringes 
is  from  two  to  seven  times  the  breadth  in  the  middle  of  the  wing. 
Fringes  are  wanting  near  the  base  of  the  wings. 

The  method  of  insertion  of  the  fringes  differs  in  the  suborders  and 
is  of  interest.  In  the  wings  of  Tubulifera  the  hairs  are  inserted 
directh'  for  some  distance  into  the  membrane  of  the  wing,  where  they 
gradually  disappear.  The}'  are  so  flexible  near  the  base  that  they  can 
be  bent  back  along  the  edge  when  the  wings  are  folded  at  rest.  In 
Terebrantia,  however,  the  fringe  hairs  are  borne  upon  small  support- 
ing bases  on  the  edge  of  the  wing  and  are  in  general  stiffer  than  are 
those  of  Phloeothripidte.  One  row  of  those  upon  the  hind  margin  is 
attached  differently  from  the  other.  The  hairs  stand  upon  small, 
conical,  basal  enlargements,  to  which  they  are  attached  by  a  joint  so  as 
to  allow  an  easy  folding  of  the  long  hairs  toward  the  tip.  Toward  the 
base  of  the  wing,  however,  the  side  of  the  somewhat  conical  support  is 
drawn  out  into  a  point,  which  prevents  the  folding  of  the  hairs  toward 
the  bftse  and  keeps  them  at  nearly  right  angles  to  the  edge  of  the  wing 

during  flight.  Digitized  b,^OOgie 
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Spines  upon  wings, — In  the  Terebrantia  the  entire  upper  surface  of 
the  wing  is  thickly  set  with  microscopic  spines  which  are  wanting  in 
Tubulifera.  Besides  these  there  are  usually  borne  along  the  longitu- 
dinal and  costal  veins  some  larger,  prominent  spines,  which  vary  in 
number,  size,  and  arrangement  sufficiently  to  give  in  many  species  of 
the  ThripidaB  characters  of  specific  and  generic  value.  Those  l)orne 
upon  the  costa  appear  intermixed  with  the  fringe  hairs,  though  really 
they  are  not  in  the  same  plane.  Their  development  seems  to  t)e  in 
inverse  proportion  to  that  of  the  fringe,  so  that  when  the  latter  Ls 
strongly  developed  the  costal  spines  are  not  larger  than  those  upon 
the  other  veins,  but  when  the  fringe  Ls  weak  or  absent  the  costal 
spines  develop  greatly  and  to  some  extent  replace  it. 

In  ^]olothripida?  the  spines  upon  the  veins  are  always  quite  small, 
while  the  front  fringe  of  the  fore  wing  is  wanting.  In  Phloeothripidse 
there  are  usually  three  stout,  erect  spines  near  the  base  of  the  vein  in 
the  fore  wing. 

Tahing  flight. — It  has  been  frequently  noticed  and  mentioned  that 
many  of  these  insects  throw  up  the  end  of  the  abdomen,  much  as  do 
the  rove  beetles  (Staphylinidie),  as  though  threatening  to  sting.  This 
movement  is  made  to  assist  in  the  proper  spreading  of  the  wings  for 
flight.  When  at  rest,  the  fringe  hairs  lie  along  the  hind  edges  of  the 
wings  and  are  more  or  less  interlaced.  As  the  abdomen  is  raised,  the 
wings  are  drawn  down  over  its  sides  in  such  a  manner  as  to  make  it 
appear  that  the  spines  upon  the  sides  of  the  abdominal  segments  are 
used  to  some  extent  as  a  comb  by  means  of  which  the  hairs  are 
straightened  out  and  put  in  t^eir  proper  position.  This  operation 
often  has  to  l>e  repeated  several  times  before  the  wings  are  brought 
into  a  condition  for  successful  flight.  The  power  of  springing,  pos- 
sessed by  some  species,  also  seems  to  be  of  assistance  in  taking  flight 
These  statements  apply  only  to  Terebrantia,  however,  no  observations 
having  been  made  upon  Tubulifera. 

CiHmJi nation  of  the  trings, — This  is  accomplished  in  a  manner 
strongly  suggestive  of  the  Hymenoptera.  though  the  structures  con- 
cerned are  less  highly  developed.  U|X)n  the  costa  of  the  hind  wing, 
near  its  base,  stand  about  five  short  spines  in  Terebi-antia  and  two  or 
three  in  Tubulifera,  which  are  hooked  at  their  tips.  When  the  wings 
are  spread  in  flight  these  tiny  hooks  engage  a  membranous  fold  on 
the  underside  of  the  sc*ale  of  the  fore  wing.  Beyond  these  small 
hix^ks  stands  a  single  stouter  spine  which  also  forms  a  hook.  From 
the  hind  angle  of  the  scale  of  the  fore  wing  proceed  two  long,  stout 
spines,  standing  so  closely  together  as  to  often  appear  like  one,  and 
these  engage  the  solitary  stouter  hook  on  the  hind  wing.  Thus  united 
the  wings  move  together,  but  as  the  connection  is  so  near  the  bases  of 
the  wings  it  cjin  not  be  very  strong. 

lifihwtiim  oftht  wings,— It  is  an  interestinjT||yJ^^^^j|^  order 
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the  wings  may  be  fully  developed,  reduced  to  short  pads  not  reaching 
beyond  the  thorax,  or  even  entirely  absent.  Intermediate  conditions 
are  rare,  though  I  have  found  a  few  specimens  in  which  the  wings 
were  about  one-half  their  normal  length  and  entirely  functioniess. 
These  three  conditions  may  occur  even  in  the  same  species  {Ohlro- 
thrips  manicatus  Haliday).  When  the  wings  are  reduced,  the  little 
pads  are  rounded  or  oval  in  shape  and  are  laid  closely  upon  the 
thorax.  The  fore  pad  is  larger,  bears  a  few  small  spines,  and  covers 
the  spineless  hind  pad  completely.  No  fringes  are  present,  hut  the 
fore  pad  has  a  distinct  scale.  Tiybom,  who  has  made  quite  an  exten- 
sive study  of  this  subject  (425),  recognizes  eight  classes  into  which 
these  insects  may  be  divided  according  to  the  varying  conditions  of 
the  wings. 

1.  Both  sexes  entirely  wingless. 

2.  Males  and  some  of  the  females  wingless. 

3.  Males  entirely  wingless,  but  females  with  normally  developed 
wings. 

4.  Long  winged  and  wingless  individuals  of  both  sexes  occur. 

5.  Males  and  a  majority  of  females  with  reduced,  but  a  number  of 
females  with  normally  developed  wings. 

6.  Both  sexes  always  short  winged. 

7.  Long  winged  as  well  as  short  winged  individuals  of  both  sexes 
occur. 

S.   lk>th  sexes  always  long  winged. 

The  appearance  of  a  long  winged  generation  following  several 
which  have  short  wings  is  strongly  suggestive  of  a  similar  condition 
among  the  Aphidee.  In  at  least  some  species  of  Thysanoptera  where 
this  condition  obtains  the  summer  generations  develop  long  wings 
while  the  fall  generations  are  almost  entirely  short  winged,  so  that 
nearly  all  the  hibernating  females  have  only  wing  pads.  Long  and 
short  winged  forms  commonly  alternate  in  the  same  sex,  but  short 
winged  and  entirely  wingless  forms  of  the  same  sex  are  not  known. 
When  only  one  sex  is  wingless  it  is  the  male.  Wing  pads  are  usually 
rather  difficult  to  see,  but  their  presence  or  absenc>e  can  be  deduced 
from  the  structure  of  the  thorax,  even  though  they  are  themselves 
invisible. 

ABDOMEN. 

The  form  of  the  abdomen  varies  from  cylindrical  to  elongate-ovoid. 
In  Terebrantia  the  segments  are  nearly  cylindrical  in  cross  section, 
while  in  Tubulifera  the  abdomen  is  flattened,  giving  the  cross  section 
an  elliptical  outline.  The  terminal  segments  especially  are  differ- 
ently formed  and  characteristic  of  the  suborders.  The  abdomen  is 
alwa^'s  composed  of  ten  segments,  of  which  the  second  to  the  seventh, 
inclusive,  are  similarly  formed  in  nearly  all  cases,  while  the  others  are 
variable  and  bear  the  most  distinctive  characters  of  the  abdonii^CDtOQie 
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Terebrantia. — In  the  Terebrantia  each  segment  except  the  first  and 
the  last  three  is  composed  of  a  broad  dorsal  plate  reaching  to  the 
sides,  a  somewhat  narrower  ventral  plate,  and  one  or  two  ver\'  narrow- 
plates  on  each  side  connecting  these.  Jordan  states  that  one  of  the 
two  pleural  plates  comes  from  the  ventral,  the  other  from  the  doi-^ 
plate,  but  the  dorsal  pleural  plate  is  sometimes  wanting  or  indistinct. 
The  dorsal  plates  of  segments,  two  to  seven  inclusive,  are  usually 
strengthened,  especially  in  the  Terebrantia,  by  a  chitinous  ridge 
along  the  inside  somewhere  in  the  anterior  third,  and  this  appears 
externally  as  a  darker,  narrow  stripe  on  these  segments.  The  first 
segment  has  a  well -developed  dorsal  plate  covering  the  hind  part  of 
the  oblique  metathorax,  and  small  side  plates  are  present  in  some  ea^es, 
while  the  ventral  plate  is  so  short  and  small  as  to  be  easily  overlooked. 
In  the  females  the  ventral  and  pleural  plates  are  wanting  upon  seg- 
ments nine  and  ten,  the  broad  doi-sal  plate  bending  around  the  sides 
and  approaching  beneath  to  form  the  sheath  for  the  ovipositor.  In 
both  sexes  all  the  segments  are  similar  except  the  last  two  or  thrc^e, 
which  in  the  females  usually  form  a  more  or  less  sharp  cone,  while  in 
the  males,  as  a  rule,  the  end  is  bluntly  rounded;  only  a  few  species 
are  formed  alike  in  both  sexes. 

Sjpitiesi. — Each  segment  bears,  as  a  rule,  but  few  spines,  which  are 
small  upon  the  anterior  segments,  but  increase  in  size  and  prominence 
posteriorly.  These  are  most  prominent  upon  the  sides  of  the  seg- 
ments and  especially  around  the  last  two,  where  they  are  called  anal 
spines  and  are  frequently  very  long  and  stout.  In  some  species,  sis 
Quaintance  has  observed  (454),  these  stout  anal  spines  are  the  weapons 
of  offense  and  defense. 

Tiibulifem, — In  this  suborder  all  but  the  first  and  the  last  one  or  two 
segments  are  formed  alike.  Each  is  composed  of  only  a  dorsal  and  a 
ventral  plate  joining  at  the  sides  by  an  indistinct  suture.  The  venti-al 
plate  of  the  first  segment  is  only  slightly,  if  at  all,  developed,  while  the 
terminal  segment  appears  to  be  a  simple  cylinder  or  tube  and  is  foraied 
alike  in  both  sexes.  The  dorsal  plate  of  the  first  segment,  in  some 
species,  is  drawn  out  anteriorly  into  a  rounded  projection,  attaching  to 
the  metathorax,  and  on  each  side  of  the  projection  is  a  separate  side 
plate.  The  arrangement  and  relative  development  of  the  lateral  spines 
is  much  the  same  as  in  the  Terebi-antia.  As  a  rule,  upon  the  dorsal 
plates  of  segments  two  to  seven  inclusive,  on  each  side  at  al>out  one- 
fourth  the  cross  diameter  of  the  segment  from  the  edge,  there  stands 
a  pair  of  peculiar,  inwardly  bent,  acute  spines,  and  outside  of  those 
there  is  frequently  a  segmentil  row  of  much  longer,  straight,  blunt 
spines.  These  dorsal  spines  appear  to  serve  entirely  for  the  confine- 
ment of  the  wings  when  at  rest.  The  last  segment  bears  at  its  tip  a 
circlet  of  long,  slender  hairs,  usually  as  long  as,  or  longer  than,  the 
segment  itself.  ^       ,    .    r^r>oir> 
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Stig^mata. — Either  three  or  four  pairs  of  stigmata  are  present  in 
Thysanoptera.  In  the  adult  they  appear  constantly  at  the  anterior 
anglers  of  the  mesothorax,  and  on  the  side^s  of  the  first  and  eighth  abdom- 
inal segments,  while  the  fourth  pair,  always  present  in  Tubulif era  and 
sometimes  distinguishable  in  Terebrantia  as  well,  occurs  close  behind 
the  attachment  of  the  hind  wings.  Uzel  states  that  four  pairs  of  spi- 
racles are  present  in  the  Terebrantia.  This  is  surely  often  the  case, 
but  the  metathoracic  pair  is  very  small,  and  in  some  species  I  can  not 
find  it  even  in  specially  prepared  mounts,  and  in  some  cases  where 
traces  of  the  stigma  can  be  found,  I  am  convinced  that  it  is  vestigial 
and  really  functionless.  The  mesothoracic  stigma  is  frequently  elon- 
gated dorso-ventrally,  sometimes  being  very  narrow. 

In  the  larvae  the  stigmata  are  situated  at  the  front  angles  of  the 
mesothoi-ax  and  upon  the  sides  of  the  second  (instead  of  the  first)  and 
eighth  abdominal  segments. 

The  structure  of  a  stigma  is  peculiar.  In  a  surface  view  at  the 
sharpest  focus,  upon  an  anterior  abdominal  stigma  of,  e.  g.,  Anaplu)- 
fhnpH  Hfriatm^  cleared  in  caustic  potash,  the  stigma  appears  to  be 
made  up  of  a  number  of  irregularly  polygonal,  cell-like  bodies,  sep- 
arated from  each  other  by  dark  lines  and  each  cell  showing  one  or 
more  dark  spots  near  its  center.  In  focusing  down  onto  its  surface, 
its  appearance  changes  quite  strikingly.  As  it  first  comes  into  view, 
though  before  it  is  clearly  seen,  it  appears  as  a  dark  field  with  quite 
regular,  small,  light  spots,  the  dark  lines  giving  a  reticulate  appear- 
ance. When  a  little  more  nearly  in  focus,  the  cells  appear  dark,  while 
the  central  spots  and  the  intercellular  lines  and  angles  are  very  much 
lighter.  Brought  into  sharp  focus,  the  cells  are  seen  to  be  more  irreg- 
ular than  they  appeared  at  first,  the  surface  appears  light  colored, 
whereas  formerly  it  appeared  dark,  while  the  intercellular  lines  and 
central  spots  have  now  become  dark  (Plate  X,  fig.  112.)  This  reversal 
of  the  light  and  dark  parts  is  peculiar  and  very  noticeable.  On  one 
side  of  the  center  a  larger^  rather  indistinct,  rounded  area  can  usually 
be  seen,  which  is  the  bulbous  enlargement  at  the  end  of  the  trachea 
opening  by  a  quite  large  orifice  to  the  exterior.  A  cross  view  of  a 
stigma  (Plate  X,  fig.  113)  shows  a  remarkable  structure.  The  cellular 
areas  are  now  found  to  be  mushroom-like  bodies  with  slender  stalks, 
standing  with  their  heads  close  together.  These  are  quite  strongly 
chitinized  and  dark.  Whether  the  little  air  chambers  between  them 
connect  in  any  way  with  the  trachea  has  not  yet  been  determined. 


SEXUAL  characters:  terebrantia. 


Female  ovipoaltar, — ^^Fhe  most  prominent  external  sexual  character 
of  the  female  is  the  ovipositor  which  is  attached  to  the  ventral  side  of 
the  eighth  and  ninth  abdominal  segnients  (Plate  XI,  fig.  121)  and  is 
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plainW  visible  through  the  body  of  the  insect  It  is  composed  of  four 
distinct  plates  or  valves,  two  of  which^  fonning  the  under  or  anterior 
pair,  are  attached  to  the  very  narrow  ventral  plate  of  the  eighth  seg- 
ment and  two,  forming  the  upper  or  posterior  pair,  are  attached  to  the 
sides  of  the  ventrall^-  extended  dorsal  plate  of  the  ninth  segment  The 
ovipositor  as  a  whole  is  curved  either  upward  (^Eolothripida?)  or  down- 
ward (Thripidae)  and  terminates  in  a  very  slender,  sharp  (X)int  The 
valves  lie  very  closely  together,  but  their  inner  surfaces  are  grooved, 
forming  a  passageway  for  the  egg.  The  two  plates  on  each  side  are 
fitted  together  in  such  a  way  as  to  slide  back  and  forth  upon  each  other 
without  being  displaced.  The  upper  edge  of  the  lower  plate  is  grooved 
and  into  this  groove  tits  a  ridge  or  tongue  formed  by  the  lower  edge 
of  the  upper  plate.  The  upper  edge  of  the  upper  plate,  except  at  its 
base^  is  fitted  with  sharp,  saw-like  teeth  pointing  toward  the  base  of  the 
valve.  The  lower  plate  is  provided  with  similar  teeth  on  the  under 
side  of  its  distal  third,  while  the  middle  third  bears  a  number  of  pecu- 
liar, broad-cutting  teeth.  The  ovipositor  is  movably  connected  with 
the  abdomen  by  a  numl)er  of  small  supporting  plates  or  levers  which 
also  assist  in  its  manipulation. 

In  at  least  two  species  of  Thripidje  known  to  me,  the  ovipositor  does 
not  appear  to  ])e  functional  though  it  is  plainly  present  {Ck}rothrij}$ 
f>irA'//.v  and  ThtljK^  pvrphxuM). 

When  not  in  use,  the  ovipositor  is  drawn  up  close  to  the  bod}-  and 
is  received  into,  and  entirely  enveloi)ed  by,  a  mentbrnnous  sheath 
along  the  last  two  segments  which  is  made  possible  by  the  absence  of 
the  ventral  plates  at  this  place.  The  sexual  opening  is  between  the 
eighth  and  ninth  segments  in  all  Terebrantian  females. 

As  a  rule  the  conical  fonn  of  the  tip  of  the  abdomen  also  indicates  a 
female.  In  numy  of  the  light  colored  sjiecies,  just  in  front  of  the  liase 
of  the  ovipositor,  is  a  plainly  visible  internal  organ  which  has  some- 
times Ijeen  called  the  seminal  re<*eptacle.  It  usually  appears  as  a 
small  spherical  or  rounded  body  of  an  orange  or  brownish  color, 
agreeing  closely  in  this  respei^t  with  the  color  of  the  spermaries  of  the 
males  in  sj^ecies  where  males  are  known.  This  organ  presents  the 
same  appearance,  however,  in  ceilainly  unfertilizeil  females  of  bisexual 
six}cies,  and  it  is  also  always  present,  having  the  same  size  and  color 
in  several  species  known  to  me  in  which  the  males  are  extremely  rare 
or  possibly  wanting  altogether.  Certiinly  a  seminal  receptacle  can  not 
l>e  functional  in  i>arthenogenetic  species,  yet  I  have  found  this  organ 
constantly  present  through  eight  or  ten  generations  of  a  species  Ijred 
in  the  lalKjratory  where  males  were  never  produced. 

Male. — Males  are,  as  a  nde,  considerably  smaller  than  the  females. 
The  abdomen  is  usually  bluntly  rounded  at  the  end  instead  of  sharply 
conical,  though  a  few  species  resemble  the  females  in  this  respei*t 
The  stoutest  spines  are  usually  at  the  sides  of  the  ninth  segment     In 
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^lik>Iothripid8B  this  segment  is  much  larger  than  the  others  and  is 
drawn  out  at  its  hind  angles  into  hooks  and  processes  which  apparently 
assist  in  copulation.  The  sexual  opening  is  between  the  ninth  and 
tenth  segments,  and  frequently  from  this  point  there  protrudes  more 
or  less  of  the  retracted  copulatory  apparatus,  which  is  usually  entirely 
drawn  into  the  ninth  segment  through  the  walls  of  which  it  can  be 
more  or  less  distinctly  seen.  Three  separate  outer  parts,  which  are 
strongly  upcurved,  can  be  seen  proceeding  from  a  complex  basal  part 
and  the  entire  apparatus  is  protrusile.  Within  the  abdomen  the  two 
elongated,  irregularly  pear-shaped,  orange  or  brownish  colored  si)er- 
maries  are  plainly  perceptible,  lying  usually  in  about  the  seventh  and 
eighth  segments.  Upon  the  ventral  surface  of  the  second  to  the 
seventh  abdominal  segments,  inclusive,  in  many  species  there  are  dis- 
tinct rounded  or  transversely  elliptical  depressions  found  only  in  the 
males.  Males  are  often  lighter  in  color  and  quicker  in  movement 
than  the  females. 

TUBULIFEBA. 

Fetnale. — The  sexual  characters  of  Tubulif  era  are  much  less  distinct 
and  numerous  than  are  those  of  the  otiier  suborder.  The  end  of  the 
abdomen  is  tubular  and  the  sexual  opening  is  between  the  ninth  and 
tenth  abdominal  segments  in  both  sexes.  In  this  region  are  also  found 
the  strictly  distinctive  characters.  In  the  female  the  basal  edge  of 
the  tube  is  regular  and  entire.  Near  the  hind  edge  of  the  ninth  seg- 
ment below  there  is  a  short,  strongly  chitinized  rod  (Plate  X,  fig.  115) 
which  is  dark  and  plainly  visible  in  light  colored  species,  but  when 
the  body  at  this  point  is  nearly  opaque,  the  rod  can  not  be  seen  and 
the  question  of  sex  is  often  in  doubt. 

Male. — The  male  is  usually  smaller  and  more  slender  than  the  female, 
the  sixth,  seventh  and  eighth  segments  of  the  abdomen  being  noticeably 
narrower.  The  base  of  the  tube  is  cut  out  below  in  the  form  of  a 
semicircular  notch  (Plate  X,  fig.  114),  which  can  usually  be  plainly 
seen  except  in  very  dark  specimens,  and  through  the  openmg  fonned 
by  this  notch  the  sexual  apparatus  can  be  protruded.  The  structure 
of  this  apparatus  is  much  the  same  as  in  the  Terebrantia  and  in  light 
colored  specimens  it  can  be  seen  wholly  retracted  within  the  ninth 
segment.  In  some  species  this  segment  bears  a  broad  scale  at  the  base 
of  the  tube.  In  a  few  species  the  sixth  segment  bcara  on  each  side  a 
thick,  fleshy,  unjointed  appendage.  The  males  in  many  species  have 
more  strongly  thickened  fore  femora  and  stouter  teeth  upon  the  fore 
tarsi  than  do  the  females. 

Copulation, — This  I  have  rarely  observed,  and  therefore  the  follow- 
ing statements  are  mainly  gathered  from  Jordan's  article  (300). 

In  the  Tubulifera  the  male  rests  upon  the  back  of  the  female,  and 
holding  firmly  to  her  thorax  by  his  legs,  he  places  the  ventral  surface 
of  bid  abdomen  along  the  side  of  the  abdomen  of  the  female  and  bends 
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the  extremity  under  the  abdomen  of  the  female,  so  that  the  ventral 
surfaces  of  the  last  segments  are  tqward  each  other.  The  copulatory 
apparatus  of  the  male  is  then  pushed  out,  while  the  female  bends  the 
tube  upward  so  as  to  leave  the  sexual  opening  free.  Copulation  lasts 
for  about  half  a  minute,  when  the  female  begins  to  move  and  the  male 
leaves  her  back,  but  the  connection  is  not  at  once  broken,  and  the 
stronger  female  drags  the  attached,  struggling  male  behind  her  for 
some  distance.  One  male  fertilizes  a  number  of  females  successively. 
Ixi  one  case  Jordan  states  that  a  male  of  Phhwthrips  hruniiea  Jordan, 
in  one-fourth  of  an  hour,  fertilized  six  females,  and  his  spermaries 
were  still  about  half  filled. 

In  the  Terebrantia  the  males  are  carried  around  upon  the  backs  of 
the  females  and  the  union  takes  place  in  much  the  same  manner  as  has 
just  been  described  for  the  Tubulifera. 

DEFORMITIES. 

Slight  deformities  are  by  no  means  rare.  The  most  common  form 
consists  in  a  reduction  in  the  number  of  segments  in  one  or  l)oth  an  ten- 
n8B,  brought  about,  in  most  cases,  by  the  fusion  of  two  or  more  segr 
ments  at  the  end,  though  intermediate  segments  are  sometimes  want- 
ing. It  frequently  happens  that  the  antenna  with  fused  segments  is 
scarcely  shorter  than  the  normal  one.  Only  very  i-arely  does  it  appear 
that  a  reduction  in  number  is  the  result  of  injury,  though  this  would 
seem  very  possible.  So  far  as  is  known,  an  increase  over  the  normal 
number  by  a  division  of  segments  never  takes  place.  Sometimes  the 
wings  are  so  deformed  as  to  be  useless.  Deformities  in  the  abdomen 
are  very  rare,  but  I  have  found  two  cases.  One  in  which  the  posterior 
segments  were  constricted  being  abruptly  smaller  than  the  preceding, 
the  other  with  a  half  segment  wanting  on  the  left  side  at  about  the 
middle  of  the  abdomen.  The  right  half  of  the  segment  was  wedge- 
shaped,  reaching  in  to  the  median  dorsal  line  and  giving  the  abdomen 
a  corresponding  crook  at  that  point. 

REPRODUCTION. 

The  method  of  reproduction  in  this  group  is  of  interest  and  also  has 
an  importiint  bearing  upon  its  distribution.  So  far  as  known,  it  is 
always  oviparous  and  sexual,  but  two  distinct  forms  are  common  in 
most  species. 

Blsexmil  reproduction, — This  is  the  normal  and  most  common  form, 
but  the  two  sexes  are  not  found  in  anything  like  equal  proportions,  as 
females  are  almost  always  more  abundant  than  males.  This  may  be 
the  case  and  reproduction  yet  be  entirely  bisexual,  as  in  some  species, 
perhaps  in  all,  one  male  fertilizes  a  number  of  females.  In  a  few  species 
the  males  are  found  abundantly  throughout  the  year;  in  others  they  are 
abundant  only  at  certain  seasons;  in  others  md^^i^^j^^gh^^ found  at 
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any  time;  m  still  others,  while  the  females  are  very  abundant,  males 
are  unknown.  The  explanation  for  the  relative  scarcity  or  absence  of 
males  is  found  in  the  second  method  of  generation. 

Ujiisexual  reproduction, — Parthenogenesis  is  the  usual  mode  of 
reproduction  in  at  least  ten  species,  all  Terebrantia,  and  probably 
occurs  ver}'  frequently  in  many  others,  though  positive  statements 
(»n  not  be  made  upon  this  point  until  more  extensive  collecting  has 
been  done  and  life  histories  have  become  better  known." 

It  seems  that  parthenogenesis  must  take  place  to  some  extent  in 
those  species  in  which  the  males  are  coijiparatively  rare  or  are  active 
for  only  a  shoil  season.  However,  no  su  ^.h  thing  as  a  regular  alterna- 
tion of  generations,  as  in  AphidoB,  is  yet  known  to  exist  among  Thy- 
sanoptera.  In  his  studies  of  Partlienoth  *ij>s  dravseiiie  Jordem  found 
that  the  normal  method  of  reproduction  in  warm  greenhouses  was 
unisexual,  while  on  plants  standing  in  a  tool  room  an  abundance  of 
males  was  developed,  and  this  condition  lasted  in  the  cool  room 
throughout  the  winter  season.  The  males  of  Aptinothrij)s  riifus  have 
been  found  only  at  haying  time,  and  then  only  very  rarely. 

DISSEMINATION. 

It  has  already  been  noted  that  in  most  species  there  appear  for  some 
part  of  the  season,  in  some  generation  or  in  one  sex,  individuals  bear- 
ing fully  developed  wings,  and  we  can  not  doubt  that  the  wings  play 
a  large  part  in  the  distribution  of  the  species..  Certain  it  is  that  the 
power  of  flight  is  greater  than  would  seem  possible  with  such  deliciite 
wings  as  these  insects  possess.  After  harvest  or  toward  autumn  some 
species  fly  in  large  numbers,  and  in  some  instances  have  caused  con- 
siderable anno3'ance  by  entering  houses  for  hibernation.  Winds  may 
easily  cany  them  for  considerable  distances,  and  when  so  scattered  it 
is  evident  that  their  power  of  parthenogenetic  reproduction  is  of  great 
assistance  in  the  establishment  of  the  species  in  a  new  locality.  Spe- 
cies living  under  the  bark  of  trees  growing  upon  the  banks  of  streams 
are  probably  often  carried  for  long  distances  on  wood  floating  in  the 
water,  as  some  species  which  have  been  observed  are  found  to  endure 
a  large  degree  of  moisture  and  even  submersion  for  some  time  without 
injury,  and  moist,  decaying  wood  is  their  normal  food.  Species  living 
upon  cultivated  plants,  as  in  greenhouses,  have  doubtless  been  dissemi- 
nated in  commercial  ways.  Strange  as  it  may  seem,  a  species  which 
is  entirely  wingless  {Aptinothrips  rufm  Gmelin)  is  one  of  the  most 
widely  distributed.  It  is  hard  to  believe  that  this  species  can  have 
attained  its  present  distribution  in  both  Europe  and  America  through 
the  slow  method  of  crawling. 

«  Mal€8  of  the  following  species  inclade<l  in  this  paper  are  rare  or  unknown:  PaT- 
thenothrips  draciensCj  Hdiothrips  hvcmorrhoUluliSy  Aptiuothrips  rufiut^  Anaphothripm  drior 
h«,  Tkrips  tabaci.    Some  others  are  too  little  known  to  1^  placed  bier^^'ed  by  V^OOqIc 
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Perhaps  it  may  not  be  too  much  out  of  place  here  to  speak  more  par- 
ticularly of  other  movements  aside  from  flying.  The  Tubulifera  are 
very  slow  and  deliberate  in  their  movements,  both  in  crawling  and 
flying,  and  they  never  spring  or  run.  Terebrantia  vary  in  this 
respect,  though  in  general  they  are  much  more  active,  and  many  run 
quite  rapidly  and  take  flight  quickly.  Some  possess  a  power  of 
springing  which  is  well  developed  and  often  used  in  place  of  flight. 
The  abdomen,  head,  and  prothorax  are  raised  and  the  little  creature 
balances  itself  by  its  middle  legs.  Then  suddenly  the  upiuised  parts 
are  brought  down  together  and  the  insect  is  thrown  a  considerable 
distance  by  the  force  of  the  contact. 

DEVELOPMENT. 

Oriposithn. — ^As  may  be  inferred  from  what  has  been  said  of  the 
sexual  apparatus  of  the  two  suborders,  each  has  its  own  method  of 
oviposition.  The  Terebrantian  female  cuts  a  slit  with  her  saw  through 
the  epidermis  and  deposits  her  eggs  singly  in  the  tissue  of  the  plant. 
The  process  of  oviposition  is  as  follows  in  Anaphothrlps  striatU'S  and 
will  doubtless  hold  in  most  points  for  the  group: 

The  abdomen  is  raised  somewhat  and  the  ovipositor  is  let  down 
from  the  sheath  till  it  is  nearly  at  right  angles  to  the  body\  The 
abdomen  is  arched  to  bring  the  weight  of  the  body  to  bear  upon  the 
slender  saw,  the  valves  of  which  are  then  moved  back  and  forth  upon 
each  other  by  i)owerf  ul  muscles  in  the  ninth  segment.  The  toothed 
blades  are  gradually  worked  down  somewhat  obliquely  into  the  tisissue, 
and  when  the  slit  is  sufficiently  large  there  may  be  seen  successive  con- 
tractions of  the  abdomen  as  the  egg  is  pushed  out  between  the  valves 
of  the  oviix)sitor  and  under  the  epidermis  till  it  is  nearly  concealed. 
The  entire  operation  I'equires  about  one  and  a  half  minutes,  and  uix)n 
its  completion  the  female  moves  off  a  short  distance  to  rest  or  feed. 
Occasionally  the  ovipositor  becomes  so  firmly  wedged  in  the  plant  as 
to  hold  its  possessor  prisoner  for  some  time,  frequently  until  death 
results  (.1:69). 

I  feel  sure  that  Tlirlpi^ perplexm  and  ChirothripH  ohe»us  will  be  found 
to  deposit  their  eggs  externally. 

The  number  of  eggs  laid  by  a  single  female  has  teen  obsen^ed  only 
in  the  case  of  Anaphothrlpn  striaUi^^^  from  a  number  of  which  an 
average  of  from  50  to  GO  was  obtained,  the  maximum  average  from 
a  lot  of  5  females  being  72.  These  observations  were  made  in  the 
laboratory  upon  females  (confined  in  bottles.  The  percentage  of  eggs 
which  hak'hed  was  also  observed  in  this  species  and  was  found  to 
varv  in  the  laboratory  from  35  to  40  per  cent.  It  seems  very  probable 
that  the  artificial  conditions  under  which  these  experiments  were 
made  nuist  have  in  this  case  greatly  reduced  the  percentage  that 
hatched  below  the  normal.  ^,g,^.^^,  by  V^OOgie 
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Tubulifera  deixxsit  their  eggs  externally,  either  singly  or  in  groups, 
upon  leaves  and  flowei*s  or  under  bark,  etc.,  according  to  their  habitat. 
The  period  of  oviposition  in  all  species  in  this  order  is  quite  long. 

Egg. — ^The  eggs  of  Tercbrantia  are  more  or  less  elongated  and 
slightly  bean-shaped.  They  are  colorless,  delicate  in  structure,  and  no 
micropyle  is  apparent.  The  position  of  the  eggs  in  a  thin  leaf  is  easily 
seen  upon  holding  the  leaf  before  a  bright  light,  when  they  appear  as 
brighter  spots  in  the  darker  green  tissue  of  the  leaf.  Eggs  are  kid  in 
almost  any  green  part  of  the  plant,  but  not  in  the  petals  of  flowers. 

The  eggs  of  Tubulifera  are  of  an  elongate-oval  shape,  attached  with 
the  long  axis  perpendicular  to  the  surface,  and  have  at  the  fi-ee  end  a 
thickening  of  the  chorion  with  a  micropyle  in  the  middle.  The  eggs 
vary  from  yellow  to  brownish  in  color. 

Ewhrijology. — The  development  of  the  embryo  can  be  ol)scrved  in 
the  translucent  eggs  of  Tercbrantia.  Various  writers  agree  in  stating 
that  the  germ  band  is  inmiersed.  Before  revolution  the  appendages  of 
the  embryo  lie  along  the  convex  side  of  the  egg,  after  revolution  along 
the  concave  side.  The  length  of  the  ^^g  stage  varies  considerabl}'  in 
different  species  and,  even  within  the  same  species,  according  to  the 
weather  conditions.  So  far  as  life  histories  are  known,  this  stage 
appears  to  last  from  three  to  fifteen  days  in  Terebrantia,  but  no  record 
is  found  \x\>o\\  this  point  for  the  Tubulifera.  The  pigmented  eyes  of 
developing  embryos  are  particularly  prominent.  If  the  Qgg  bed  dries 
the  egg  is  quickly  destroyed,  but  if  moist,  even  though  decaying,  the 
development  continues. 

Eiiitrgrna  of  ike  larva, — When  ready  to  emerge,  the  young  Terc- 
bmntian  larva  breaks  through  the  tender  chorion  and  pushes  up 
through  the  slit  in  the  epidermis  made  for  the  insertion  of  the  ^gg. 
The  larva  works  its  way  up  till  all  but  the  tip  of  the  abdomen  is  free, 
but  remains  supported  by  the  tip  in  this  upright  position  until  the 
antennie  and  legs  have  separated  from  the  body,  to  which  they  are  at 
first  closely  applied,  and  have  become  sufficiently  dried  and  hardened 
for  use.  It  then  falls  forward  onto  ifs  feet  and  is  ready  to  travel  or 
to  feed  almost  immediately.  No  observations  have  been  found  on  this 
point  for  the  Tubulifei'a,  but  just  as  their  eggs  are  laid  singly  or  in 
groups,  so  also  do  we  find  the  larvae. 

Larval  stage. — The  length  of  the  larval  stage  varies  with  the  species, 
and  the  statements  recorded  place  it  at  from  five  to  forty  days. 

When  just  hatched  the  head  of  the  larva  is  very  large  in  proportion 
to  the  l>ody  and  the  mouth  parts  are  essentially  like  those  of  the  adult. 
The  thoracic  segments  are  subcqual.  The  abdomen  is  strongly  con- 
tracted and  very  rough.  As  the  larva  grows  the  thorax  and  abdomen 
enlarge  noticeably,  while  the  head  shows  little  change.  In  some  spe- 
cies (//eZ/WArZ/M)  the  abdomen  becomes  strongly  distended  and  shining 
as  thoii£fh  under  considerable  pressure,  and  a  sflohule  of  fluid  excre-  ^ 
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ment  is  frequently  held  by  the  hairs  around  the  anus.  The  larva*  are 
less  active  than  the  adults  and  have  no  power  of  springing.  The  lar- 
val antenna  always  has  fewer  segment^}  than  the  adult  In  Phloea- 
thripida^  the  number  is  constantly  seven.  Thickened  femora  and  tar- 
sal hooks  do  not  occur,  the  tarsus  appears  to  be  one  segmented,  and 
claws  may  or  may  not  be  present.  The  structure  of  the  foot  is  much 
more  distinct  than  in  the  adult.  The  eyes  are  not  compound,  but  com- 
posed of  a  few  separated  facets,  which  are  strongly  elevated  and  always 
circular  in  outline.  The  number  of  facets  increases  in  successive  molts, 
but  the  circular  form  is  retained.  The  rudiments  of  the  ovipositor  or 
geniUil  apparatus  appear  on  the  under  side  of  the  eighth  and  ninth 
segments  as  indistinct  lobes.  The  food  habits  of  the  larvai  are  just  as 
varied  as  are  those  of  the  adults,  and  some  species  are  also  found  upon 
the  roots  of  plants. 

JMff<.  From  two  to  four  molts  appear  to  occur  while  in  the  larval 
stage,  the  last  marking  the  change  to  the  pupa.  The  chitinous  cover- 
ing of  the  int<>rnal  mouth  parts  and  of  the  bladders  can  be  distinctly 
seen  in  the  cast  skin.  When  larvae  have  become  full  grown  they 
cease  to  feed,  become  restless,  and  seek  some  very  secluded  place  in 
which  to  molt.  In  this  search  they  are  so  successful  that  in  many 
spe<ios  pupa>  are  hard  to  find. 

Xymph  irr  Pupa, — The  metamorphosis  of  Thysanoptera  is  peculiar, 
for  though  complete  in  many  respects,  it  is  much  less  so  in  others. 
Two  stages  are  distinguishable  while  in  the  nymph  condition.  After 
the  last  larv^al  molt,  the  Insect  still  retains  its  lan^al  appearance,  the 
antennie  are  exUmded,  and  the  pro-nymph  is  moderately  active.  The 
wing  pads  are  partially  developed,  extending  to  al)out  the  second 
abdominal  segment,  and  the  beginning  of  the  formation  of  the  adult 
appendages  c*an  be  seen.  After  another  molt,  the  true  nymph  stage  Ls 
reached  and  the  animal  remains  quiet  unless  disturbed,  when  it  is 
capable  of  slight  movement.  No  food  is  taken  during  this  period. 
The  antenna>  are  laid  ])ack  upon  the  head  and  prothorax;  their  seg- 
mentation has  become  indistinct  and  the  adult  antenna  can  be  seen 
within  the  nymphal  skin.  The  number  of  facets  in  the  eyes  greatly 
increases,  producing  the  adult  condition.  The  legs  are  inclosed  in 
loose  sheaths  and  the  wing  pads  reach  to  and  from  the  sixth  to  the 
eighth  segments.  The  pads  extend  obliquely  outward  along  the  sides 
of  the  body  and  do  not  cover  each  other.  The  fringes  appear  along 
the  edges  of  the  forming  wings,  the  fore  fringe  being  directed  toward 
the  tip  and  hind  fringe  toward  the  base  of  the  wing.  The  forming 
lobes  representing  the  ovipositor  elongate,  and  those  on  each  side  over- 
lap ])ut  remain  separate.  Within  them  develop  the  pointed  valves  of 
the  adult  ovipositor,  which  now  extends  to  the  tip  of  the  abdomen. 
The  development  of  the  male  genital  apparatus  takes  place  in  a  very 
smiilar  way  to  that  of  the  ovipositor  of  the  female.     The  nymph  stasre 
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is  passed  in  some  secluded  place,  pupae  being  found  in  the  loose  soil 
about  the  base  of  the  plant,  in  the  leaf  sheath,  or  some  similarly  pro- 
tected place,  and  many  have  been  recorded  as  transforming  in  galls. 
When  theae  changes  have  been  completed,  another  molt  takes  place  and 
the  adult  emerges. 

The  most  noteworthy  points  in  the  metamorphosis  may  l)e  summa- 
rized as  follows:  The  larva  resembles  the  adult  in  general  form  and  in 
mouth  parte;  wings  are  developed  in  external  sheaths;  the  transitional 
stage  between  larva  and  adult  is  quiet,  and  during  it  no  nourishment 
is  taken.  The  metamorphosis  is  therefore  intermediate  between  com- 
plete and  incomplete. 

Hibematum. — ^Thysanoptera  pass  the  winter  in  either  larval,  pupal, 
or  adult  stages.  Many  species,  without  doubt,  hibernate  in  very  nearly 
the  same  places  in  which  they  have  fed.  The  bark-inhabiting  forms 
remain  in  such  places,  together  with  many  of  the  leaf  forms  which 
migrate  onto  the  trunk.  The  dried  stems  of  flowers  and  grasses  shel- 
ter many  species,  while  many  of  the  leaf -inhabiting  forms  fall  to  the 
ground  and  are  among  those  which  may  be  found  under  fallen  foliage, 
in  moss,  etc.  Lichens  and  fungi  shelter  some  as  winter  guests,  while 
dead  gra^s  and  turf  contain  many  forms.  It  appears  very  probable 
that  some  of  the  larvee  which  have  been  found  upon  the  roots  of 
plants  were  hibernating  there  rather  than  feeding  thereon,  as  has  been 
supposed. 

The  hibernating  individuals  appear  to  be  able  to  withstand  extreme 
degrees  of  cold  and  moisture.  I  have  brought  in  a  number  of  species 
gathered  by  pulling  the  frozen  gi'ass  from  bare  mowings  in  midwinter 
after  a  temperature  of— 21^  F.  Upon  being  brought  into  a  wai-m 
room,  they  very  soon  became  active  and  ran  about. 

Thrips  emerge  from  hibernation  very  early  in  the  spring,  and  as 
soon  as  their  normal  food  plants  begin  to  grow  most  of  them  are  in  a 
condition  to  deposit  eggs  for  a  new  generation,  which  in  some  cases  in 
Massachusetts  hatch  during  the  latter  paii  of  April  or  the  fii'st  of  May. 

Length  of  life. — Few  observations  have  been  recorded  upon  this 
point,  but  it  seems  improbable  that  even  the  longest  lived  exceed  a 
single  year.  Among  those  species  which  produce  several  generations 
in  a  season,  the  hibernating  individuals  must  live  for  at  least  seven 
months  in  the  northern  United  States  while  the  summer  generations 
are  much  shorter  lived.  Their  age  however,  as  a  rule,  considerably 
exceeds  the  length  of  the  life  cycle,  for  oviposition  is  a  slow  process, 
and  in  Anaphothrips  stridtiis  is  known  to  extend  over  a  period  of 
five  or  six  weeks.  As  a  result  of  this  there  is  an  indistinguishable 
overlapping  of  broods.  I  have  kept  a  female  of  a  midsummer  gen- 
eration of  A.  striatics  confined  in  a  bottle  in  the  laboratory  for  almost 
five  weeks.  This  species  has  eight  or  nine  generations  in  a  setison, 
and  may  therefore  be  expected  to  be  one  of  the  sh^j^^g^y^^^^id^ 
£>ummer. 
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ECX)N()MIC  CONSIDERATIONS. 

IMJURIOCK  POBMS. 

Small  and  apparently  insignificant  though  thcne  insects  are,  they  can 
not  })e  dLsregarded  from  an  economic  standpoint.  Only  a  few  species, 
to  bo  sure,  must  be  considered  as  decidedly  injurious,  but  these  are 
widol}'  spread  and  hard  to  control.  Doubtless  much  damage^  really 
caused  by  thos€»  tiny  foes,  has  been  attributed  to  more  conspicuous  l)ut 
less  injurious  insects.  The  most  important  species  in  this  country 
Wong  to  the  family  Thripidae.  The  economic  impoilance  of  each  of 
these  specias  is  considered  in  connection  with  its  description,  but 
there  are,  however,  some  genei'al  points  worthy  of  note  which  may 
be  considered  together  here. 

Feeding  fuihitti, — Thrips  are  found  upon  most  flowering  and  some 
flowerless  plants.  The  general  mode  of  feeding  is  the  same  through- 
out the  order.  The  green  parts  of  the  plant,  chiefly,  are  punctured 
by  the  piercing  mouth  parts  and  the  sap  withdrawn  therefrom  hy  suc- 
tion. The  emptied  plant  cells  become  white  and  shriveled  as  they  dry 
up  and  the  insect,  standing  usually  pai'allel  to  the  veins  of  the  leaf, 
moves  on  to  fresh  cells.  The  traces  of  their  feeding  are  thus  left  in 
irregular  streaks  of  dried,  whitened  cells.  Behind  them,  as  they  feed, 
they  leave  rows  of  dots  of  dark  colored  excrement,  which,  it  seems, 
have  sometimes  been  mistaken  for  eggs. 

On  flowers  Thrips  are  most  abundant  in  summer.  Bumieister  states 
that  the  nectar  of  flowers  furnishes  them  with  nourishment,  and  Per- 
gande  has  expressed  a  similar  opinion  (219);  but  this  does  not  seem  to 
me  to  be  the  case,  as  when  present  on  flowers  they  are  found  sucking 
sap,  riot  nectar.  They  feed  to  some  extent  upon  the  petals,  but  not 
so  freely  as  upon  the  green  parts.  The  inner  surface  of  the  sepals  is 
a  favorite  place  for  feeding  and  oviposition.  The  essential  jmrts  of 
the  flower  come  in  for  their  part  of  the  general  attac^k  and  it  is  just 
here  that  the  greatest  injury  to  the  plant  is  caused.  Injury  of  this 
sort  has  been  rej^orted,  especially  upon  strawberries  b}^  Quaintance 
(454),  and  upon  apple  and  other  fruit  blossoms  by  Osbom  (218,  223, 
224),  in  which  cases  they  caused  so  much  injury  to  the  styles  by  their 
punctures  as  to  prevent  fertilization  and  the  setting  of  the  fruit.  (See 
EuthripH  tntid,  p.  152.)  Probably  E^ithripH  tritici  and  Thrips  tdhad 
are  guilty  of  most  of  such  injuries.  Mally  has  recorded  a  very  similar 
injury  to  cotton  bolls  by  an  undetermined  species  of  the  family  Thri- 
pidae (341).  Manv  other  flowers,  though  perhaps  of  less  economic 
importance,  are  similarly  atta(»ked.  Flower  species  feed  also  upon 
leaves. 

On  the  leaves  of  plants  and  trees  may  l>e  found  a  large  variety  of 
species,  most  of  which  feed  mainly  ujwn  the  under  surface  of  the 
leaves,  probablv  chiefly  for  protection  from  sun,  rain,  and  enemies, 
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though  it  is  also  possible  that  more  tender  tissues  may  bean  attraction. 
Such  species  avoid  the  light  and,  if  a  leaf  be  turned  over,  the  insects 
will  move  around  to  the  under  side  a^in.  The  constant  sucking  of 
myriads  of  larvae  and  adults  soon  causes  the  feeding  ground  to  wither, 
the  leaf  becomes  encrusted  with  dead  cells  and  dark  colored  spots  of 
excrement  and  it  is  not  long  before  its  death  results.  Unless  disturbed, 
most  species  do  not  travel  much,  and  thus  in  time  there  appears  to  be 
something  of  a  colony  feeding  around  the  place  where  the  mother  has 
fed  and  deposited  her  eggs.  Though  many  plants  thus  suffer  from 
the  destruction  of  their  leaves,  the  onion  seems  to  be  most  severely 
afflicted.     (See  Tkrips  tabaci^  p.  183.) 

Grasses  and  cereals  may  be  included  in  a  third  class  in  which  the 
Dature  of  the  injury  is  somewhat  different.  Besides  the  abstraction  of 
sap  from  the  leaves  of  these  plants,  Thrips  cause  a  greater  injury  by 
attacking  the  tender  axial  stems,  thus  cutting  off  directly  the  supply  of 
sap  to  the  head,  which  therefore  fails  to  bear  fruit  and  may  be  entirely 
killed.  This  is  the  way  in  which  "Silver  Top"  is  caused,  and  it  is 
impossible  to  estimate  with  any  degree  of  accuracy  the  damage  which 
results  to  the  hay  crop.  Besides  working  in  this  way,  Thrips  are 
charged  with  attacking  directly  the  growing  keraels  of  cereals.  In  the 
case  of  wheat,  rye,  oats,  etc.,  they  suck  the  nutritious  milk  directly 
from  the  growing  kernels  in  the  ear  and  produce  an  abortive  condition 
of  much,  if  not  all,  of  the  head,  which  is  then  called  "pungled." 

Greenhouse  species  appear  to  be  becoming  more  numerous  and  more 
injurious  each  year.  The  principal  injury  here  is  done  to  the  leaves, 
and  nearly  all  kinds  of  greenhouse  plants  are  subject  to  attack.  Tfirips 
tabaci^  which  has  recently  come  into  prominence,  especially  in  cucum- 
ber and  carnation  houses,  has  an  unusually  wide  range  of  food  plants. 
It  has  already  proved  to  be  a  serious  pest,  capable  of  the  complete 
destruction  of  a  crop,  and  is  exceedingly  diflScult  to  control. 


BENEFICIAL   FOBMS. 


Predaceouft  Thrips. — The  late  B.  D.  Walsh  once  expressed  the  opin- 
ion that  Thrips  "are  generally,  if  not  universally,  insectivorous,  and 
that  those  that  occur  on  the  ears  of  the  wheat,  both  in  the  United 
States  and  in  Europe,  are  preying  there  upon  the  eggs  or  larva?  of  the 
Wheat  Midge  {Diplo»is  tritict)^  and  are  consequently  not  the  foes,  as 
has  been  generally  imagined,  but  the  friends,  of  the  farmer"  (127  and 
132).  Such  an  opinion  from  so  eminent  an  entomologist  is  likely  to 
have  some  basis  in  fact,  though  we  question  whether  his  conclusion  is 
even  usually  correct.  Thrips  have  been  frequently  found  in  the  galls 
caused  by  other  insects,  either  with  the  makers  of  the  galls  or  alone, 
and  the  conclusion  has  been  drawn,  though  frequently,  we  suspect, 
without  a  direct  observation  to  that  effect,  that  the  Thrips  were  prey- 


iner  upon  the  makers  of  the  galls.     Walsh  also  writes  that 
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"found  Thrips  preying  upon  the  gall-making  larvsB  of  more  than 
twenty  different  galls,  so  that  there  is  now  no  manner  of  doubt  in  my 
mind  that  Thrips  is  a  true  cannibal  insect"  (132).  All  recorded 
observations  which  I  have  seen  seem  to  agree  that  such  gall-fre- 
quenting forms  belong  to  the  Phloeothripidse,  and  in  very  many  of 
the  cases  noted  it  is.  said  that  they  are  in  the  pupal  stage  (123). 

It  seems  to  me  entirely  possible  that  in  many  cases  their  presence 
in  the  gall  may  be  incidental,  they  having  entered  it  for  protection. 
It  is  impossible  for  Thrips  to  make  for  themselves  an  entrance  into 
any  closed  gall,  and  when  present  in  such  it  can  only  be  after  the  exit 
of  the  gall  maker  or  some  parasite  upon  it,  so  here  certainly  the  Thrips 
is  not  predaceous.  Furthermore,  it  does  not  seem  improbable  from 
what  we  know  of  the  food  habits  of  the  Tubulifera,  which  feed  mainly 
upon  leaves  or  decaying  wood  or  fungi,  that  they  may  live  peacefully,  in 
company  with  the  true  maker  of  an  open  gall  which  they  can  readily 
enter,  finding  there  the  same  favorable  conditions  for  abundant  food 
and  a  secure  retreat  as  does  the  gall  maker.  Ph3'lloxera  galls  have 
often  been  found  to  contain  Thrips,  but  the  same  doubt  exists  as  to 
the  real  purpose  of  their  being  there.  Walsh  states  that  he  has  found 
six  or  seven  red  Thrips  pupae  in  nearly  every  gall  of  Phylloxera 
caryae-folice,.  This  observation  shows  plainly  one  object  for  which  these 
insects  seek  out  and  enter  galls,  as  a  safe  refuge  during  pupation, 
and  this  will  account  for  the  frequent  presence  of  larvfie  and  adults  in 
both  inhabited  open  galls,  as  those  of  Phylloxera,  and  deserted  closed 
galls,  as  those  of  Cynipidro.  It  may  be  true  that  Thrips  prey  upon  the 
gidl  makers,  but  further  observations  upon  this  point  are  desirable 
before  we  can  fully  accept  that  conclusion. 

'^  T?irq>H  phyUoxeVceP'^  of  Riley's  manuscript  (one  of  the  Phloeothri- 
pidae)  is  said  by  him  to  "'do  more  than  any  other  species  to  keep  the 
leaf-inhabiting  grape  PhvUoxera  within  bounds"  (165).  A  species  of 
Pfdceothrlps  has  been  observed  destroying  eggs  of  the  Gypsy  Moth 
(858). 

Some  species  of  Thripidse  have  been  observed  feeding  upon  other 
insects  and  are  undoubtedly  beneficial.  Thrips  6-mncuJatuJi  has  been 
repeatedly  observed  feeding  upon  ''mites"  or  ''z-ed  spiders,"  and 
other  species  have  been  said  to  do  the  same.  Riley  observed  a  Thrips 
larva  feeding  upon  the  eggs  of  the  Curculio  in  Missouri  (143a  and  144). 
Tlirips  trifamiatus  Ashmead  is  apparently  predaceous  and  was  observed 
feeding  on  the  cotton  Aleurodes  {Aleurodes  gossyjn!)  in  Mississippi 
(886).  I  have  occasionalh'  noticed  that  under  the  influence  of  con- 
finement without  plant  food  Anaphothrips  striatus^  which  is  certainly 
normally  herbivorous,  becomes  cannibalistic  and  will  feed  upon  its  own 
species. 

FUncer  fertilizers. — It  is  very  probable  that  a  few  flowers,  of  which 
the  "wild  pansy"  is  one,  are  fertilized  by  Thrips,  although  such  a 
relation  must  be  exceptional.     Few  flowei's  are  adapted  to  thus  profit 
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by  the  presence  of  Thrips,  as  their  action  would  tend  almost  entirely 
to  self-fertilization  of  the  flowers,  which  Nature  does  not  generally" 
approve.  Therefore  I  believe  that  their  value  in  this  way  must  be 
very  limited. 

NATURAL  CHBCK8. 

Insects  and  Acari,  etc, — The  most  important  insect  enemy  appears 
to  be  Triphleps  insidiosus  Say,  which  is  very  common  on  flowers  and 
may  often  be  found  with  a  Thrips  impaled  upon  its  rostrum  and 
held  in  the  air  while  the  captor  sucks  the  juices  from  the  body  of  its 
victim.  The  eggs  of  Triphleps  are  laid  in  a  similar  manner  to  those  of 
Thidps  and  the  larvse  of  the  former  also  prey  upon  the  larvae  of  the 
latter.  The  length  of  the  life  cycle  of  Triphleps  is  about  the  same  as 
that  of  Thrips.  MegUla  rfiaoulata  also  devours  Thrips  in  great  num- 
bers when  both  are  abundant.  Chrysopa  and  Syrphiis  larvae  have 
been  found  feeding  upon  the  larvae  of  Thrips  t<iha<rL  Heeger  has 
recorded  Scymnus  cater^  Oyrophaena  manca^  and  some  fly  larvae  as 
preying  upon  them,  and  Uzel  has  found  Triphl^)s  minuta  also. 

I  have  frequently  found  Armphothrips  striatiis  bearing  one  or  more 
small,  scarlet  Acari  (probably  the  larvae  of  a  Tromhidimn)  attached  to  . 
some  membranous  area  of  the  body. 

Both  Uzel  and  Quaintance  have  found  the  eggs  and  adults  of  Nem- 
atode woiins  in  the  bodies  of  Thrips,  Uzel  recording  over  200  worms 
from  one  specimen. 

Plant  parasites. — ^Thaxter  (297)  has  taken  Empusa  {Entomophthora) 
sphaerosperma  Fries  from  a  species  of  Thrips  which  it  was  destroying 
in  larval,  pupal,  and  adult  stages.  Pettit  has  found  in  Michigan 
another  parasite  which  he  thinks  will  prove  to  be  a  Gregarinid  (464). 
It  was  most  abundant  in  the  moist  breeding  cages,  causing  the  insects 
to  die  and  turn  black.  I  have  rarely  found  a  fungus  growing  in  a 
dead  specimen  which  appears  to  be  a  species  of  Maoroi^piyrium^  but  it 
was  not  possible  to  tell  whether  the  fungus  caused  the  death  of  the 
insect  or  came  in  later. 

Rain. — Of  all  the  natural  checks,  none  can  compare  in  efficiency 
with  a  hard  dashing  rain.  It  has  been  noted  that  Thrips  taha^i  and 
Anaphothrips  striatits^  which  become  extremely  abundant  during  hot, 
dry  weather,  disappear  almost  entirely  as  soon  as  the  heavy  showers 
of  midsummer  begin,  and  as  long  as  such  showers  continue  at  frequent 
intervals  the  Thrips  do  not  again  become  abundant.  The  same  result 
will  probably  be  found  true  in  most  outdoor  leaf -inhabiting  species. 

AKTIFICIAL  CHBCKS. 

These  fall  naturally  into  two  groups,  insecticides  and  cultural 
methods. 

Insecticides, — So  far  as  we  know,  no  attempts  to  control  Thrips  by 
means  of  insecticides  have  been  made  outside  the  United  States.    Here 
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each  of  the  thi-ee  mo^t  important  economic  species,  Thrips  tahcun. 
JEuthrips  tritiei^  and  Anaphothrips  striatuH^  has  been  experimented 
with  considerably.  Webster  reconunends,  for  Thrips  t<iha4)i  in  the 
field,  spraying  thoroughly  with  1  pound  of  Standard  whale-oil  soap  in 
8  gallons  of  water  (476),  and  he  says  also,  ''The  grassj'^  borders  of 
ditches  have  been  sprayed  with  kerosene  with  excellent  results/' 
Quaintance  (454)  tried  many  insecticides  for  Thrij>s  tahiel  and  Enthrtpn 
t?*itlci  in  Florida  and  found  that  '*rose  leaf  insecticide" — 1  pint  in  8 
gallons  of  water — killed  from  t>5  to  70  per  cent  of  the  insects,  and  was 
the  most  successful  of  anything  tested.  For  Thripa  fnbac!  he  i-eoom- 
mends  "whale-oil  soap  (Anchor  brand),  at  the  i*ate  of  1  pound  of 
soap  to  4  gallons  of  water,"  or  **rose  leaf  insecticide  at  the  rate  of  1 
pint  to  4  gallons  of  water." 

Sprays  must  be  very  thoroughly  applied  to  do  even  fair  service,  and 
ditches  and  margins  around  fields,  as  well  as  the  ground  between  rows, 
should  be  treated  also.  Even  with  the  most  careful  treatment  many 
of  the  tiny  insects  will  escape  the  spray,  and  the  embedded  eggs  are 
entirely  unharmed.  Therefore,  spraying,  to  be  at  all  successful,  must 
be  repeated  after  a  short  interval.  It  must  be  admitted  that  at  best 
spraying  is  an  unsatisfactory  remedy;  still,  it  is  perhaps  the  best 
method  we  know  of  at  present  for  field  work. 

In  greenhouses  spraying  may  be  more  successful  than  in  the  field, 
but  fumigation  methods  are  here  preferable.  These  also  must  Vh 
repeated  in  about  a  week  to  be  successful.  The  most  satisfactory 
results  have  here  been  obtained  h\  the  vaporization  at  night  of  20  cc. 
of  ''Nikoteen"  in  750  cc.  of  water  for  5,000  cubic  feet  of  space.  This 
treatment  did  not  injure  the  cucumber  plants,  while  nearly  all  of  the 
Tlirlps  tahaci  were  killed  (471). 

Cultural  W4?th(>iU, — ^These  are  undoubtedly  too  important  to  be 
neglected,  even  if  insecticides  be  used,  and  in  vsome  cases  they  riiay 
prove  even  more  eflBcient  than  the  latter.  For  the  Onion  Thrips,  Web- 
ster says:  ''All  culLs,  tops,  and  other  refuse  of  onion  fields  should  be 
burned  in  tin*  fall."  He  also  recommends  the  burning  of  the  grans 
along  ditches  and  around  the  margins  of  the  fields  in  winter  or  early 
spring  to  destroy  the  hibernating  insects  (470). 

For  the  Grass  Thrips  it  seems  that  cultural  methods  are  the  only 
ones  that  can  be  of  any  considenxble  help.  A  thorough  burning  of 
the  old  grass  in  early  spring  before  growth  begins  destroys  larj^e 
num})ers  of  hibernating  insects — ^Thrips  and  many  others.  The  attacks 
of  the  Grass  Thrips  are  worst  upon  old,  worn-out  meadows,  fields,  and 
lawns,  largeh'  because  Poa  prattn^fH  (June  grass)  is  most  conmion  in 
such  places.  Infested  grass  should  be  cut  as  early  as  possible  or  fed 
green.  So  far  as  I  can  learn,  the  seed  of  June  gniss  is  sold  only  in 
lawn  mixtures  and  is  not  used  for  field  seeding,  though  it  comes  in 
naturally  as  the  other  stouter-growing  species  which  are  usually  sown 
run  out.     The apj)eanin<e  of  a  large  amount  of  " Silver  Top"  is  there- 
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fore  a  si^  that  the  field  is  becoming  exhausted.  Such  fields  should 
be  i^owed,  and  it  is  advisable  to  plant  yith  some  cultivated  crop  for 
at  least  one  season  before  re-seeding. 

CHAKACTERS  OF  TH\"SANOPTERA. 

Small  insects;  length  ranging  from  one-fiftieth  to  one- third  of  an 
inch.  Wings  usually  present;  four  in  number,  long,  narrow,  mem- 
branous, never  folded,  with  at  most  two  longitudinal  veins  and  few  or 
BO  cross  veins;  hind  margin  always,  front  margin  usually,  fringed 
with  long,  slender  hairs  much  exceeding  in  length  the  breadth  of  the 
membranous  part  of  the  wing;  wings  laid  horizontally  along  the 
abdomen  when  at  rest;  wings  sometimes  reduced  to  short  pads  not 
reaching  beyond  the  hind  edge  of  the  thorax  and  entirely  absent  in 
a  few  species. 

Mouth  parts  intermediate  in  form  between  those  of  sucking  and 
chewing  insects,  but  probably  used  almost  entirely  for  sucking; 
ari-anged  in  the  form  of  a  cone  situated  on  under  side  of  head  and 
placed  so  far  back  that  it  lies  almost  entirely  under  the  prothorax  (see 
Plate  X,  fig.  Ill),  and  is  more  or  less  concealed  from  the  side  by  the 
fore  coxae  and  femora.  Mouth  cone  formed  by  the  labrum,  the  broad, 
flat,  triangular,  external  portion  of  the  maxillse  bearing  each  a  two  or 
three  segmented  palpus,  and  the  labium  bearing  two  or  four  seg- 
mented palpi;  these  external  parts  grown  together  and  not  freely 
movable.  Mouth  always  asynmietrical,  only  the  left  mandible  being 
developed.  Mandible  and  lobes  of  the  maxillae  modified  as  internal, 
protrusile,  bristle-like  piercing  organs. 

Antennae  quite  slender,  six  to  nine  segmented,  situated  closely 
together  upon  vertex  of  head.  Ocelli  always  present  when  long 
wings  are  present,  always  absent  in  entirely  wingless  forms;  usually 
present,  sometimes  absent,  when  wings  are  reduced  to  pads.  Protho- 
rax distinctly  separated  from  mesothorax  and  freely  movable.  Meso 
and  metathorax  firmly  and  closely  united;  metanotum  longer  than 
mesonotum.  Tarsi  usually  two  but  sometimes  one  segmented;  the 
terminal  segment  fitted  at  the  tip  with  a  protrusile,  bladder-like  organ 
which  can  be  withdrawn  entirely  within  the  segment  so  as  to  be  invis- 
ible. Abdomen  ten  segmented.  Terminal  segment  either  conical  or 
tubular.  Three  pairs  of  stigmata  are  always  present  and  a  fourth 
pair  is  found  in  all  Tubulifera  and  many  Terebrantia.  In  the  adult 
these  are  situated  one  pair  each  upon  mesothorax  and  first  and  eighth 
abdominal  segments.  The  metathoracic  pair  in  Terebrantia  is  small, 
invisible  except  in  carefully  prepared  specimens,  and  in  some  cases  I 
have  been  unable  to  find  any  trace  of  it.  In  the  larva  the  stigmata 
are  distributed  in  the  same  way  except  that  they  are  present  on  the 
second  abdominal  segment  and  not  on  the  first. 

Young  resemble  adults  in  general  form,  structure  of  mouth  parts, 
and  in  food  habits.     There  is,  however,  a  distinct  pupal  stage  during 
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which  the  insect  moves  very  little  or  not  at  all,  and  takes  no  food. 
The  wings  develop  entirely  during  this  stage  and  are  outside  the  body 
skin.  The  metamorphosis  approaches  closely  to  a  complete  one,  but 
*on  account  of  the  similarity  of  larval  and  adult  forms  and  mouth  parts 
it  must  still  be  considered  as  incomplete.  Reproduction  is  oviparous 
and  frequently  parthenogenetic. 

METHOD  OF  MEASUREMENTS. 

A  few  of  the  descriptions  of  Thysanoptera  previously  published 
have  been  found  to  be  too  brief  and  genei'al  for  the  recognition  of  the 
species.     Another  difficulty  which  has  been  noted  in   some  descrip- 
tions is  the  giving  of  comparative  dimensions  relative  to  other  spe- 
cies.    This  may  be  useful  to  the  collector  if  he  happens  to  have  or 
know  all  the  species  referred  to;  otherwise  he  is  at  an  utter  loss  to 
know  what  is  meant.     Having  experienced  these  difficulties  at  various 
times,  the  writer  came  to  the  conclusion  that  each  description  should 
be  absolutely  complete  in  itself  and  independent  of  all  others,  and  that 
therefore  a  system  of  measurements  based  entirely  upon  the  species 
under  consideration  would  frequently  prove  of  service  in  the  determi- 
nation and  separation  of  these  insects.     The  eye  can  not  be  relied 
upon  for  exactness  in  this  matter,  as  has  been  frequently  found  in  the 
course  of  this  work,  and  therefore  all  measurements  given  in  the  fol- 
lowing descriptions  have  been  made  in  the  same  way,  by  means  of  an 
eyepiece  micrometer,  as  follows:  A  stage  micrometer  of  reliable  make 
was  first  proven  to  be  accurate  by  comparison  with  a  steel  millimeter 
scale,  then  with  each  combination  of  lenses  used  the  number  of  spaces 
on  the  image  of  the  stage  micrometer  covered  by  the  scale  of  the  eye- 
piece micrometer  were  determined,  two  points  being  selected  where 
the  divisions  coincided.     Then  the  number  of  spaces  covered  on  the 
stage  micrometer  was  divided  by  the  number  of  spaces  of  the  eye- 
piece micrometer  covering  them,  and  the  quotient  was,  evidently,  the 
fraction  of  a  micromillimeter  upon  the  stage  shown  by  one  division  of 
the  eyepiece  micrometer.     This  quotient  may  be  called  the  factor  of 
the  eyepiece  micrometer  for  that  combination  of  lenses  and  will  hold 
unchanged  for  any  object  measured  with  that  magnification,  but  will 
of  course  vary  for  every  other  magnification.     Illustration:  Usin^  a 
1-inch  objective  and  a  1-inch  eyepiece  (Bausch  and  Lomb)  with  the 
tube  closed,  I  find  that  the  fifty  divisions  of  the  eyepiece  micrometer 
cover,  say,  exactly  1  millimeter  of  the  stage  micrometer.     Dividing 
thenl  millimeter  by  50,  I  have  two  one-hundredths  millimeter,  which 
IS  the  factor  for  that  combination  of  lenses.     Now,  placing  the  object 
to  be  measured  upon  the  stage,  we  find,  c.  g.,  that  forty-five  spaces  of 
our  eyepiece  micrometer  just  cover  the  object  to  be  measured.     Mul- 
tiplymg  by  the  determined  factor,  we  have  two  one-hundredths  milli- 
meter times  forty-five,  which  equals  ninety  one-hundredths  millimeter 
as  the  length  of  the  object  measured.     This  method  has  been  used  in 
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the    determination   of    length    and   breadth    of    the   species  herein 
deacribed. 

When  comparative  lengths  only  are  deaired,  as  e.  g.  in  the  compara- 
tive lengths  of  segments  of  antennsB,  relative  length  and  breadth  of  the 
head,  etc.,  there  is  no  need  to  determine  the  actual  measurement.  It 
is  sufficient  to  compare  directly  the  number  of  spaces  read  upon  the 
eyepiece  micrometer,  and  this  is  the  method  used  in  such  cases.  In 
the  case  of  the  comparative  lengths  of  segments  of  the  antennae,  all 
measurements  have  been  made  with  a  i-inch  objective  and  a  1-inch  eye- 
piece. The  measurements  given  show,  therefore,  not  only  a  compari- 
son between  the  segments  of  one  antenna,  but  also  between  the  seg- 
ments of  all  antennse  so  measured.  The  number  of  the  segment  has 
been  given  above  the  line,  and  directly  below  it  the  number  of  spaces 
of  the  eyepiece  micrometer  covering  that  segment.  Illustration: 
Number  of  segment,  !_?._?  ^  ?_  ®*^- 
Spaces  of  micrometer,     5    10    14    12    9    etc. 

It  has  been  found  that  there  are  slight  individual  variations  in  the 
lengths  of  corresponding  segments  in  different  specimens  of  the  same 
species,  and  even  in  the  two  antennae  of  the  same  specimen,  still  there 
is  in  general  a  quite  close  agreement  in  this  respect  and  the  propor- 
tions hold  very  well.  The  antennae  were  selected  for  such  critical 
study,  because  there  is  an  evident  variation  in  the  proportional  lengths 
of  segments  in  each  species,  and  because  the  antennae  are  the  most 
surely  available  for  a  careful,  accurate  study  of  any  organs  of  the 
insect.  Then,  again,  proportional  measurements  do  not  vary  nearly  as 
much  as  do  the  absolute  measurements  of  different  sized  individuals. 

All  statements  made  as  to  lengths,  both  actual  and  comparative,  in 
the  descriptions  herein  given  are  based  upon  actual  measurements 
made  in  one  or  the  other  of  these  ways,  an  average  being  taken  of  the 
total  number  of  specimens  used  in  the  description. 

In  describing  colors  it  has  been  my  intention  to  follow  a  few  definite 
rules,  which  are  given  herewith:  First,  to  name  colors  in  plain,  well- 
known  terms  when  possible;  second,  when  the  color  being  described 
app)ears  to  result  from  a  mixture,  in  equal  proportions,  of  two  more 
elementary  colors,  they  have  been  given  together  in  the  same  form  and 
connected  b}'^  a  hyphen  (gray-brown);  third,  when  a  predominant 
ground  color  is  modified  by  more  or  less  mixture  with  another  color, 
the  name  of  the  ground  color  has  been  given  last  with  the  modifying 
color  preceding  it  (grayish  brown).  Depth  of  coloring  is  indicated  by 
such  words  as  light,  dark,  etc. 

INDIVIDUAL  VARIATIONS. 

Individual  variation  must  always  be  considered  in  specific  determi- 
nations and  due  allowance  made  therefor.  The  most  common  variation 
will  naturally  be  found  in  the  lino  of  color.  It  is  probable  that  to  a 
slight  extent  the  age  of  the  individual  may  influence  the  depth  of  the 
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coloring,  because  a  short  time  is  required,  in  several  species  which  have 
been  observed  at  least,  after  the  emergence  of  the  adult  from  the  pupal 
stage  before  the  full  depth  of  coloring  is  acquired.  There  is,  however, 
a  common  variation  in  color,  apparently  not  due  to  difference  in  age, 
producing  in  some  of  the  most  variable  species  color  varieties.  These 
naay  be  either  lighter  or  darker  than  the  color  of  the  typical  form,  but, 
so  far  as  our  observations  have  gone,  complete  intergrades  are  to  be 
found. 

A  variation  from  the  usual  number  of  segments  in  the  antennse  is 
quite  frequently  met  with,  but  this  is  always  in  the  line  of  a  reduction 
in  number  due  usually  to  a  fusion  of  the  last  two  or  more  segments. 

The  length  and  breadth  of  the  abdomen  is,  perhaps,  the  most  variable 
character,  as  in  most  species  the  segments  are  slighth"  telescoped  natur- 
ally, and  being  connected  with  each  other  by  a  flexible  membrane  are 
capable  of  great  distension.  This  may  be  caused  naturally  by  the  simul- 
taneous development  of  a  number  of  eggs  in  the  ovaries  of  a  female. 
When  specimens  are  mounted  in  balsam,  glycerin,  or  any  such  medium 
for  study,  there  is  danger  of  compressing  the  body  of  the  insect  if 
care  be  not  taken  to  have  present  plenty  of  the  mounting  medium,  and 
the  usual  result  of  this  compression  is  the  distension  of  the  abdomen. 

Measurements  of  a  series  of  specimens  show  that  a  variation,  often 
amounting  to  one-sixth,  sometimes  as  high  as  one-fourth,  frequently 
occurs  between  the  extremes  in  the  size  of  individuals  in  the  same 
species. 

SYNOPSIS  OF  SUBORDERS  AND  FAMILIES. 

'  Female  with  a  saw-like  ovipositor.  Terminal  segment  of  abdomen  of  female 
conical;  that  of  males  rarely  like  females,  but  usually  bluntly  rounded.  Fore 
wings  with  at  least  one  longitudinal  vein  reaching  from  base  to  tip  of  wing. 

Terebrantta  (p.  124).     2 

Female  without  an  ovipositor.    Terminal  segment  tubular  in  both  sexes.     Both 

pairs  of  wings  similar  in  structure  with  only  one  median  longitudinal  vein,  and 

this  only  partially  developed,  never  reaching  to  tipof  wing^  .Tubulifera  (p.  187) . 

Includes  single  family  Phloeothripidie. 


2 


'  Antennaj  with  nine  segments.     Wings  broad  and  rounded  at  the  tips;  fore  wings 

with  cross  veins.     Ovipositor  of  female  up-curved ^Eolothripi  DiE  ( p.  1 26) . 

Antennic  with  six  to  eight  segments.     Wings  usually  narrow  and  pointed  at  tipe, 
without  cross  veins.    Ovipositorof  female  do  wn-cur\'ed..TiiRipiD*  (p.  132). 

CHARACTERS  OF  TEREBRANTIA. 

Antennae  have  from  six  to  nine  segments,  the  terminal  segments 
being  usually  much  smaller  than  the  preceding.  Ocelli  absent  in  the 
entirely  wingless  forms  (Aptlnothrips  rufxt^)  as  in  all  wingless  Thysa- 
nopteia,  and  sometimes  in  the  wingless  males  of  species  in  which  the 
females  are  winged,  they  are  present  in  all  long  winged  forms.  Maxil- 
lary palpi  usually  three,  sometimes  two  segmented,  and  labial  palpi 
usually  two,  sometimes  four  segmented. 
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Prothorax  i-arely  longer  than  broad,  but  usually  transverse,  fre- 
quently twice  as  wide  as  long,  ordinarily  rectangular  in  general  outline 
and  scarcely  wider  at  the  hind  edge  than  at  the  fore  edge,  except  in  the 
genus  Chirothrips^  in  which  it  is  strongly  broadened  behind,  where  it 
is  about  twice  as  wide  as  at  front  edge.  The  fore  wings  are  broader, 
.stronger,  and  much  more  specialized  than  the  hind  wings,  shaded 
darker,  if  shaded  at  all.  As  a  rule  they  have  more  veins,  there  being 
usually  two,  sometimes  apparently  only  one,  fully  developed  longitu- 
dinal veins  l>esides  f requentl}'  a  strongly  developed  vein  following  the 
border  of  the  wing  and  known  as  the  ring  vein;  cross  veins  are  present 
in  some  cases.  The  veins  are  usually  set  with  more  or  less  numerous 
and  conspicuous  spines  which  vary  in  size,  the  smallest  being  minute 
and  indistinct,  the  largest  extremely  stout  and  conspicuous,  exceeding 
in  length  the  breadth  of  the  membrane  of  the  wing.  The  membrane 
itself  is  thickly  set  with  numerous  microscopic  spines.  A.  fringe  is 
always  present  upon  the  hind  margin,  consisting  on  the  hind  wing  of 
one,  on  the  fore  wing  of  two  rows  of  long  usually  wavy  hairs.  On 
the  fore  wing  these  rows  appear  to  be  placed  at  different  angles  to 
the  edge,  so  that  instead  of  the  hairs  being  parallel  when  the  wing  is  in 
action,  they  cross  each  other  at  a  slight  angle,  thereby  forming  a  mesh- 
work  which  must  add  materially  to  the  strength  and  resistant  power 
of  the  wing.  Spines  such  as  are  found  on  the  other  veins  are  wanting 
upon  the  hind  margin.  The  fringe  upon  the  front  is  always  shorter 
than  that  upon  the  hind  edge  and  is  composed  of  a  single  row  of 
stouter,  more  bristle-like  hairs.  The  development  of  the  fore  fringe 
appears  to  be  in  inverse  proportion  to  that  of  the  spines  borne  upon 
the  costal  edge,  and  when  these  last  are  very  stout  the  fringe  is  ves- 
tigial, though  sometimes  both  fringe  and  spines  are  wanting  on  the 
costa.  In  many  cases  the  shading  of  the  fore  wings  takes  the  form  of 
dark  cross  bands  alternating  with  light  or  almost  white  bands  or  areas. 
The  hind  wings  are  more  slender  and  more  delicate  than  the  fore  wings 
and  have  but  one  median  longitudinal  vein,  usually'  fully  developed, 
and  no  ring  or  cross  veins.  The  median  vein  is  without  spines  such 
as  ai*e  borne  upon  the  veins  of  the  fore  wing.  The  hind  fringe  is 
single  instead  of  double  and  the  fore  edge  always  bears  a  more  or  less 
well-developed  fringe.  Shading  of  the  hind  wings  is  very  slight  and 
a  distinct  Imnding  of  them  is  not  known.  When  at  rest  the  wings  are 
laid  straight  back  upon  the  abdomen,  the  fore  wing  of  each  side  com- 
pletely'^ covering  the  hind  wing  and  each  pair  lying  parallel  to  but  not 
upon  the  other.  The  hind  fringes  are  very  flexible  or  jointed  at  their 
attachment  to  the  wings  and  when  at  rest  point  backward  between 
them.  '  The  wings  are  very  frequently  reduced  to  small,  rounded  or 
oval  pads  which  are  usually  invisible  even  when  present.  Rarely  they 
are  entirely  absent,  but  when  this  is  the  case  the  structure  of  the 
thorax  indicates  the  fact.     The  fore  legs  are  often  more  thickened 
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than  the  others — in  the  genus  Chirothrips  they  are  extremely  thick- 
ened. The  hind  legs  are  usually  longest  and  sometimes  exceed  the 
abdomen  in  length. 

The  abdomen  is  constricted  somewhat  at  its  junction  with  the  thorax 
and  is  always  ten  segmented.  The  terminal  segments  are  usually 
shaped  differently  in  the  two  sexes;  in  the  females  the  last  three  seg- 
ments form  a  cone  the  apex  of  which  is  quite  pointed,  and  rarely  the 
last  segment  is  rather  tubular  instead  of  conical.  The  abdomen  of 
the  male  is  usually  more  slender  and  lighter  than  that  of  the  female, 
and  as  a  rule  its  end  is  much  more  blunt,  though  occasionally  shaped 
much  like  that  of  the  other  sex.  The  ninth  segment  is  comparatively 
large  and  contains  the  genital  apparatus,  and  frequently  the  tenth 
segment  is  also  much  retracted  within  it.  In  the  females  the  sexual 
opening  is  between  the  eighth  and  ninth  abdominal  segments,  but  in 
the  nialet^  it  is  between  the  ninth  and  tenth. 

The  female  has  a  f our-valved,  saw-like  ovipositor  fitted  to  the  under- 
side of  the  eighth  and  ninth  segments  and  reaching  to  about  the  tip  of 
the  abdomen,  sometimes  a  little  beyond.  When  at  rest  this  apparatus 
lies  partially  concealed  in  a  sheath  on  the  underside  of  the  last  three 
segments;  when  in  action  it  can  be  let  down  so  as  to  work  at  almost 
any  angle  less  than  90  degrees.  The  copulatory  appamtus  of  the 
male  is  almost  or  entirely  withdrawn  into  the  body,  but  it  is  freely 
protrusile. 

The  males  are  often  quicker  motioned  and  more  active  than  the 
females.  Most  of  the  members  of  this  suborder  move  rapidly,  though 
some  are  quite  sluggish;  they  run  rapidly  and  take  flight  readily. 
Some  species,  provided  with  well-developed  wings,  seem  loath  to  use 
them,  and  many  possess  a  considerable  power  of  leaping. 

Family  ^EOLOTHRIPID.E. 

The  antenna*  are  nine  segmented.  Ocelli  are  present  in  l)oth  sexes. 
The  maxillary  palpi  are  three  segmented,  and  the  labial  palpi  two  or 
four  segmented.  The  wings  are  large,  })road,  and  rounded  at  the 
outer  ends.  In  addition  to  a  heavy  ring  vein,  each  fore  wing  has  two 
longitudinalVeins  extending  from  its  base  to  tip,  where  they  unite  with 
the  ring  vein  on  each  side  of  the  tip,  while  the  hind  wings  have  only 
a  vestige  of  a  median  longitudinal  vein.  Four  or  five  cross  veins  are 
present  in  each  fore  wing.  The  fore  wings  are  without  a  fringe  upon 
the  front  edge,  though  some  more  or  less  stout  hairs  are  there  present 
in  some  species.  Both  sexes  bear  a  peculiar  hook-like  appendage  on 
the  underside  of  the  second  segment  of  each  fore  tarsus.  (See  Plate  I, 
fig.  9.)  The  ovipositor  of  the  female  is  bent  upward  so  that  its  convex 
side  is  ventral.  The  males  have  the  first  abdominal  segment  much 
longer  than  the  second.  The  members  of  this  family  run  rapidly, 
having  very  long  legs,  but  they  do  not  apj^ear  to  have  the  power  of 
springing.  ^^  ^^    ^  ^ 
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The  genus  yEolothrips  is  the  only  one  of  the  three  genera  of  this 
family  found  in  the  United  States. 

Genus  .rCOLOTHRIPS  Haliday. 

Head  about  as  broad  as  long.  Ocelli  present  in  both  sexes.  Anten- 
nae nine  segmented,  the  last  three  or  four  segments  being  very  much 
shorter  than  the  preceding  and  closely  joined  together;  third  segment 
much  longer  than  any  other.  Maxillary  palpi  three  segmented, 
geniculate.  Prothorax  about  as  long  or  a  little  longer  than  the  head, 
without  large  bristles.  Legs  very  long  and  slender;  fore  femora 
somewhat  thickened  in  both  sexes;  hind  femora  broadened;  fore  tibi» 
unarmed;  second  fore  tarsal  segment,  in  both  sexes,  with  hook-like 
appendage.  Wings  usually  present  in  l>oth  sexes;  fore  wing  some- 
what narrowed  before  the  middle;  fore  part  of  the  ring  vein  fur- 
nished with  very  short  hairs,  which  hardly  overreach  the  edge  of  the 
wing. .  Fore  wings  white,  with  two  broad,  dark  cross  bands.  First 
aMominal  segment  in  the  males  much  longer  than  the  second,  and  the 
ninth  segment  is  drawn  out  at  the  hind  angles  into  short  clasping 
organs  or  hooks. 

The  two  species  which  I  place  here  can  be  distinguished  by  the 
presence  of  a  white  band  around  abdominal  segments  two  and  three  in 
the  female  of  A,  hicolcr^  which  band  is  wanting  in  the  female  of  A. 
fiuscinUm.  The  last  four  segments  of  the  antenna  taken  together  are 
much  longer  in  yi.  hicolor  than  the  fifth,  while  in  A,  foHciatm  the  last 
four  segments  together  are  approximately  as  long  as  is  the  fifth  alone. 

^OLOTHRIPS  FASCIATUS  (Linnasus). 
PlaU»  I,  flgs.  1-3. 

Thrips  fcLMiataliiTsrsMx^H,  Sj'st.  Natiinii,  10th  tnl.,  1758,  p.  457. 

Thrip9  Jasdaia  Linn.kus,   Fauna  Svecica,   1761,   p.   266. — (teopfroy,    Histoire 

abi^^e  dea  Insect es,  1764,  p.  385. 
Thrips  fasciaia  Linn^us,  Syst  Natiin<%  12th  eel.,  Holmiic,  and  13th  ed.,  Vindo 

bon«e,  I,  Pt.  2,  1767,  p.  743. 
Thrips  fasckda  Fabricius,  Systenia  Entomologia,  1775,  p.  745. 
ThripH /wtciaia  Schrank,  Enumeratio  Insectonim  Austrite  indig.,  1781,  p.  297. 
Thrips  faftdaia  Fabricics,  S{)ecies  Insectorum,  II,  1781,  p.  397. 
Thnj^sfasciata  Fabricius,  Manti.ssa  Insectorum,  II,  1781,  p.  320. 
Thrips  fasciata  Gmelin,  Linn.  Syst.  Nat.,  13th  ed.,  Pt.  4,  1788,  p.  2223. 
Thrips  fagdcUa  Berkenhout,  Synop.  Nat.  Hist.  Gt.  Br.  and  Ire.,  1789,  p.  123. 
Thrips  fasciata  Fabricius,  Entom.  Systematica,  IV,  1794,  p.  229. 
Thrips famata  Stew,  Elera.  of  Nat.  Hist.,  II,  1802,  p.  114. 
Thrips  Jasciala  Fabricius,  Systema  Rhyngotorum,  1803,  p.  314. 
Thrips  fasciata  Turton,  A  General  Syst.  of  Nat.  (Transl.  from  Gmehn's  Syst. 

Nat,  13th  ed.),  II,  1806,  p.  717. 
^^EoUAhrips  {Ooleothrips)  fasciata  Haliday,  Ent.  Mag.,  Ill,  1836,  p.  451. 
yEolothrips fasciata  Burmeister,  Handbiich  d.  Entom.,  II,  1838,  p.  417. 
JMothrips  fasciaia  Amyot  and  Serville,  Hist.  nat.  d.  Ins.  Hemipt.,  1843|P^  jM6^> 
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M>U)(hrip9  ( Coleothrips)  fasciata  Haliday,  Walker,  Homopt.  Ins.  of  Brit  Mas., 

Pt.  4,  1852,  p.  1117,  pi.  VII,  figs.  31-42. 
JEk>Iothrip8  fasciata  Hkeger,  Sitzungsb.  d.  Acad.  d.  Wiss.  Wien,  VIII,  1852, 

pp.  135-136,  pi.  XXI. 
Coleothrips  irifasciata  Fitch,  Count.  Grent.,  VI,  Dec.  1855,  p.  385. 
Coleothrips  trifasciaia  Fitch,  Second  Kept.  Nox.  Ins.  N.  Y.  1857,  p.  308  (or  540). 
Thrips  fasciata  i>e  Man,  Tijdachr.  v.  Entomol.,  1871,  p.  147. 
^Eolothrips  (Cokothrips)  fasciata,  Rbuter,  Diagnoeer  ofver  nya  Thyaanop.  fiAn 

Finl.,  1879,  p.  7,  or  5fv.  Fin.  Soc,  XXI,  1879,  p.  214. 
Coleothrips  fasdaia  Peroande,  Entomologist,  April,  1882,  p.  95. 
Coleofhrips  trifasciata  Webctter,  Bept  Dept.  Agr.,  1886,  p.  577. 
Cokothrips  irifasciata  Thaxter,  Rept.  Conn.  Agr.  Exp.  Sta.  for  1889,  ( 1889),  p.  180. 
Coleothrips  S-fasciaia  Riley-Howard,  Ins.  Life,  III,  1891,  p.  301. 
Coltothrips  trifasciata  Townsend,  Canad.  Ent.,  XXIV,  1892,  p.  197. 
Coleothrips  trifasciata  Gillette,  Bull.  24,  Col.  Agr.  Exp.  Sta.,  1893,  p.  15. 
Coleothrips  trifasciata  Davis,  Bull.  102,  Mich.  Agr.  Exp.  Sta.,  1893,  p.  39,  fig.  10. 
Cokothrips  trifasciata  Cockerell,  Bull.  15,  N.  Mex.  Agr.  Exp.  Sta.,  1895,  p.  71. 
yEolothrips  fasciata  ITzel,  Monographic  d.  Ord.  Thysanop.,  1895,  p.  72,  pi.  i, 

fig,  4;  pi.  V,  fige.  46-48. 
Cokftthrips  trifasciata  Davis,  Special  Bull.  No.  2,  Mich.  Agr.  Exp.  Sta:,  1896, 

p.  13,  fig.  4. 
J'hlothrij}s  fasciata  TOmpel,  Die  Geradflugler  Mitteleuropas,   1901,  p.   286,   pi. 

XXIII. 

Fe7/iale.— Length,  1.63  mm.  (1.36  to  1.76  mm.);  width  of  mesotho- 
rax,  0.30  mm.  (0.27  to  0.34  mm.).  General  collor  yellowish  brown  to 
dark  brown.  Head  slightly  wider  than  long,  rectangular  in  outline, 
retracted  slightly  within  prothorax;  cheeks  arched  but  slightly  behind 
eyes;  front  nearly  straight;  surface  of  head  but  faintly  striated  and 
bearing  numerous  minute  spines.  Eyes  large,  black,  elongated  down- 
ward; borders  of  eyes  light;  ocelli  small,  well  separated,  orange- 
yellow  with  maroon  crescents.  Mouth  cone  sharply  pointed;  maxil- 
lary palpi  geniculate,  three  segmented;  labial  palpi  four  segmented; 
chitinous  thickening  extending  from  left  eye  connected  with  that  at 
juncture  of  mouth  cone  with  frons;  just  a  trace  of  such  thickening 
extends  down  from  right  eye;  the  two  spines  standing  at  base  of 
frons  close  to  transverse  thickening  are  less  than  twice  as  long  as  sub- 
antennal  pair  of  spines.  Antenna)  nine  segmented,  nearly  three 
times  as  long  as  head  and  very  slender,  approximate  at  base;  relative 
lengths  of  segments: 

12       3      4      6     6789 


6.5     15     31     26    17         17 


Segment  one  thickest,  cylindrical;  two  is  a  little  thicker  than  three; 
last  live  segments  are  closely  joined  and  from  base  of  six  they  taper 
gradually  to  the  tip.  Antennie  brown  except  tip  of  two  and  all  but 
extreme  tip  of  three  nearly  white;  all  segments  quite  thickly  and 
uniformly  clothed  with  short  spines;  those  around  tip  of  two  being 
much  the  stoutest;  no  sense  cones  present,  but  both  three  and  four 
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have  an  elongated,  narrow,  membranous  sense  area  on  under  side  of 
outer  half;  five  bears  a  small,  rounded  spot  of  similar  texture  near 
tip  below. 

Prothorax  somewhat  wider  than  long,  and  a  little  wider  than  head, 
nearly  ret-itangular  in  shape;  sides  but  slightly  arched,  without  con- 
spicuous spines  but  with  numerous  minute  ones.  Mesothorax  smoothly 
rounded  at  front  angles.  Metathoi*ax  slightly  narrower  at  front  end 
than  mesothorax  and  tapering  somewhat  posteriorly.  Wings  always 
present,  about  one-seventh  as  broad  as  long,  rounded  at  tips;  fore 
wing"  heavily  veined  having  a.  ring  vein  and  two  longitudinal  veins 
which  extend  from  the  base  and  join  the  ring  vein  just  before  the  tip 
of  the  wing;  fore  vein  united  to  costa  by  two  cross  veins  at  one-third 
and  two-thirds  its  length;  longitudinal  veins  united  by  one  cross  vein 
just  before  the  middle  and  the  hind  vein  is  joined  to  the  hind  ring  vein 
opposite  the  outer  front  cross  vein;  hind  wing  veinless.  No  fringe 
upon  costa  of  either  wing,  but  costa  and  longitudinal  veins  set  with  a 
number  of  short,  dark  spines;  hind  fringe  hairs  short  and  stmight, 
double  row  on  fore  wing.  Fore  wings  with  three  white  bands  (at  base, 
middle,  and  tip)  and  wider  dark  brown  cross  bands  between  these; 
hind  wings  with  similar  areas,  but  the  two  darker  bands  are  so  pale 
gray  that  they  are  hardly  noticable.  Legs  gray -brown,  dark  brown 
in  dark  specimens,  very  long  and  slender;  fore  femora  slightly 
thickened  and  tarsi  armed  with  a  peculiar,  hook-like  structure  opposed 
to  a  stout  tooth  something  like  a  forefinger  and  thumb  (Plate  I,  fig.  9); 
first  segment  of  all  tarsi  very  short;  all  legs  thickly  set  with  short 
spines;  all  tibiro  armed  with  very  stout  spines  at  tips. 

Abdomen  about  two- thirds  the  length  of  the  whole  body,  small  at 
base,  enlarging  to  the  middle;  segments  frequently  overlapping  con- 
siderably in  the  last  half;  last  three  segments  long  and  tapering  to  tip; 
ovipositor  very  long  and  up-curved;  spines  upon  last  two  segments 
long,  dark,  and  conspicuous.  Entire  body  yellowish  brown  to  dark 
brown;  connective  tissue  red. 

Redescribed  from  seven  specimens.     No  males  found. 

-?W7^/</«^.— Alfalfa,  buckwheat,  celery,  clover,  CompositaB,  oats, 
onion,  tansy,  wheat,  various  grasses  and  weeds. 

H(tbitaL — England  (Haliday),  Vienna  (Ileeger),  Finland  (Renter), 
Germany  (Jordan,  Bohls,  near  Berlin,  Uzel),  United  States:  Connecti- 
cut, Indiana,  Iowa,  Massachusetts,  Michigan,  New  Mexico,  New  York, 
Ohio. 

Larviu — "Larva  yellow,  the  abdomen  behind  deeper  orange,  a  whorl 
of  hairs  on  each  segment,  more  conspicuous  on  the  last  two;  prothorax 
elongate;  antennas  shorter  than  in  the  perfect  insect,  the  number  of 
joints  similar;  mouth  nearly  perpendicular,  not  inflected  under  the 
breast;  joints  of  maxillary  palpi  not  very  uneciual." — Ilaliday. 

Life  history  unknown.  Fitch  observed  that  it  5p^ecft|Hy?^©^bp 
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wheat  early  in  the  season  and  afterward  passed  to  later-flowering 
plants,  such  as  tansy  {Taruiceturn  vulgare).  Webster  found  it  conimoD 
in  all  stages  on  buckwheat  in  Ohio. 

Thaxter  believed  that  this  species  caused  the  rust  of  oats  in  Con- 
necticut. Davis  has  reported  it  as  the  most  common  species  on  the 
heads  of  clover  in  Michigan,  and  found  it  both  in  and  out  doors  on 
many  plants. 

JEOLOTHRIPS  BICOLOR,  new  species. 
Plate  f ,  figs.  4-9. 

Femal-e, — Length,  1.9  mm.;  width  of  mesothorax,  0.29mm.;  width 
of  abdomen,  0.38  mm.  General  color  light  yellowish  brown  to  dark 
brown. 

Head  as  wide  as  long,  also  as  long  and  as  wide  as  prothorax;  cheeks 
slightly  arched  behind  eyes;  anterior  margin  slightly  arcuate;  oc*.ciput 
transversely  striated,  quite  thickly  clothed  with  minute  spines.  Eyes 
large,  black,  elongated  downward,  coarsely  granulated,  each  facet  dis- 
tinct, slightly  pilose;  ocelli  separated,  bright  reddish  yellow,  mar- 
gined inwardly  w^ith  maroon  crescents.  Mouth  cone  sharp;  maxillary 
palpi  three  segmented,  geniculate,  thiixi  segment  very  small;  labial 
palpi  four  segmented,  first  segment  very  short.  Chitinous  thickening 
around  left  eye  connected  with  that  uniting  mouth  cone  to  f rons;  only 
a  short  vestige  of  such  thickening  below  right  eye;  two  long,  slender 
spines  are  borne  upon  f rons  in  front  of  the  middle  of  the  transverse 
thickening  and  one  equally  long  spine  upon  middle  of  labrum;  these 
spines  are  many  times  as  long  as  any  others  upon  the  head.  Antennas 
as  long  as  head,  pro  and  mesothorax  together,  slender,  filamentous, 
approximate  at  base;  relative  lengths  of  segments  as  follows: 


1 

2 

3 

4 

5 

6 

7 

8 

■9' 

8.1 

13.2 

37.1 

2.9 

19.6 

12.6 

7.3 

3.8 

2.9 

Segment  one  thickest,  as  long  as  wide;  three  to  six  slightly  nar- 
rower than  two;  seven  to  nine  tapering;  the  last  very  minute  and 
conical.  All  segments,  except  three,  of  uniform  brown  color;  three 
is  very  pale  yellowish  white,  except  brown  band  around  apex;  two  is 
brown  at  base  fading  to  light  yellowish  at  apex.  Segments  three  to 
nine  quite  evenly  clothed  with  fine  hairs  of  uniform  size;  three  and 
four  bear  each  a  narrow,  light-colored,  membranous  strip  on  outer 
part  of  underside,  indistinct  u^xju  three  on  account  of  its  light  color; 
a  small  elliptical  spot  of  similar  structure  near  tip  of  five  beneath. 

Prothorax  nearly  square,  slightly  constricted  in  middle,  with  num- 
erous minute  spines,  but  none  conspicuous.  Mesonotum  transversely 
striated;  fore  angles  of  mesothorax  broadly  rounded.  Metanotum 
reticulate;  metathorax  tapering  posteriorly.  Wings  broad,  rounded 
at  tips;  fore  wing  with  two  longitudinal  veins  which  bend  outward 
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just  before  the  tip  and  unite  with  the  ring  vein;  fore  longitudinal  vein 
anited  to  front  part  of  ring  vein  by  two  cross  veins  at  about  the  first 
and  second  thirds  of  its  length  and  to  the  hind  vein  by  one  cross  vein 
just  before  the  middle  of  the  wing;  hind  vein  united  to  hind  part  of 
ringf  vein  by  one  cross  vein  at  about  three-fifths  the  length  of  the 
wing.  Fore  part  of  ring  vein  and  both  longitudinal  veins  set  with 
numerous  short,  dark  spines;  both  pairs  of  wings  thickly  covered  with 
microscopic  spines;  no  fringe  upon  front  edge  of  fore  wings,  but  a 
very  light  one  upon  hind  wings;  posterior  fringe  on  fore  wings  double, 
on  hind  wings  single;  bind  wings  veinless.  Wings  clear  white;  fore 
pair  conspicuously  marked  with  two  broad,  brown  bands  so  that  there 
are  narrow  white  bands  across  the  base,  middle,  and  tip  of  the  wing; 
hind  wings  almost  clear  white.  Legs  concolorous  with  body,  very 
long  and  slender;  fore  femora  slightly  thickened,  but  less  than  half  as 
wide  as  long;  second  segment  of  fore  tarsus  fitted  with  a  peculiar 
hook-like  structure  recurved  toward  base  of  segment  and  at  tip 
opposed  to  a  stout  tooth.  All  legs  quite  thickly  set  with  small  spines; 
hind  legs  much  the  longest,  nearly  as  long  as  wings;  each  tibia  anned 
at  apex  with  two  or  more  stout  spines. 

Abdomen  small  at  base,  enlarging  gi-adually  to  its  sixth  segment, 
where  it  is  about  one-fifth  as  wide  as  the  body  is  long;  eight,  nine,  and 
ten  tapering  uniformly  and  quite  abruptly;  no  marked  difference  in 
length  of  segments.  Posterior  part  of  segment  one  and  segments  two 
and  three  white  or  yellowish  in  color;  remainder  of  abdomen  yellowish 
brown  to  dark  brown.  No  spines  apparent  upon  the  abdomen,  except 
on  last  three  segments;  nine  bears  a  circlet  of  eight  long  slender 
bristles  near  its  posterior  edge;  ten  bears  six  similar  bristles.  Ovipos- 
itor very  powerful,  up-curved,  and  extending  a  little  beyond  the  tip  of 
abdomen. 

Described  from  nine  females. 

GVy/?^.— Cat.  No.  6323,  U.S.N.M. 

Male. — Length  but  little  more  than  1  mm.;  width  of  mesotho- 
rax  slightly  less  than  one-fourth  body  length.  General  color  tawny 
yellowish  with  brown  extremities  to  appendages,  not  nearly  as  dark 
as  female. 

Head  subequal  in  length  and  breadth  and  slightly  smaller  than 
prothorax;  spines  in  front  of  ti^nsverse  thickening  at  base  of  mouth 
cone  not  conspicuously  long.  Antennae  three  and  one-half  times  as 
long  as  head,  almost  equal  to  length  of  abdomen;  relative  lengths  of 
segments  as  follows: 

123456789 
7.7     11     34.3    28     22.3    17    11     2    2 

Outer  two-thirds  of  antenna  dark  brown;  first  three  segments  light 
gray-brown,  two  and  basal  half  of  three  being  lightest;  antennce  very 
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hairy.  Hind  legs  very  slender,  longer  than  abdomen;  all  femora  and 
fore  tibia3  brownish  yellow  shaded  darkest  above;  middle  and  bind 
tibicB  and  tarsi  gray-brown  to  dark  brown. 

Abdomen  very  small,  but  slightly  longer  than  antennse  and  not  as 
broad  as  mesothorax,  narrowed  somewhat  at  attachment  to  thorax, 
increasing  gradually  in  breadth  up  to  ninth  segment;  tenth  segment 
very  abruptly  smaller  and  conical.  Segment  one  very  long  and  marked 
by  two  brown,  longitudinal  carinae  dividing  it  into  thirds  dor8all3\ 
Ninth  segment  also  peculiar,  being  very  long  and  as  broad  as  any  in 
the  abdomen;  hind  angles  produced  into  a  pair  of  claspers,  also  l^earing 
a  pair  of  stout  spines;  tenth  segment  small  and  set  with  quite  long, 
stout  spines.  Second,  third,  and  fourth  segments  nearly  white,  some- 
times irregularly  suffused  with  yellow;  rest  of  abdomen  tawny  yellow. 

Described  from  three  males. 

Cotype.~Q^X.  No.  6328,  U.S.N.M. 

These  males  differ  much  more  than  is  usual  from  the  description  of 
the  female  but  it  seems  that  they  are  more  closely  allied  structurally  to 
A,  hicolor  than  to  jL  fasciatm^  and  so  I  place  them  with  the  former 
species. 

FiH)d  plants. — Brunella  vuUjaris^  Panicum  sanguinale^  bindweed, 
and  various  gi-asses  in  mowings. 

Habitat.  — Amherst,  Massachusetts. 

Family  THRIPID^. 

The  members  of  this  family  have  from  six  to  eight  segmented 
antennae  (apparently  nine  segmented  in  Anaphothrips  ntriatiis  and 
Psexulothnps  ine(pinlm)\  the  segments  beyond  the  sixth  are  usually 
short  and  form  what  is  called  the  style.  Maxillary  palpi  are  usually 
three,  sometimes  two  segmented;  labial  palpi  never  composed  of  more 
than  two  segments.  The  wings  of  Thripidse  are  usually  slender, 
gradualh'  tapering  more  or  less  and  pointed  at  the  tips.  The  fore  wings, 
as  a  rule,  present  two  pamllel  longitudinal  veias,  the  front  one  run- 
ning from  the  base  to  near  the  tip  of  the  wing;  the  hind  vela  appears 
usually  as  a  branch  from  the  fore  vein  at  about  one-third  the  length 
of  the  wing.  Sometmies,  however,  all  connection  between  these  veins 
is  wanting.  Cross  veins  are  rarely  visible,  though  traces  of  them  can 
sometimes  be  seen.  The  ring  vein  is  not  usually  very  heavy  or  promi- 
nent. A  fringe  is  generally  present  upon  the  front  margin  of  the  fore 
wing,  but  may  be  vestigial.  More  or  less  stout  spines  are  found  along 
the  veins  and  costa  of  the  fore  wing.  The  hind  wing  has  one  median, 
longitudinal  vem  without  spines  and  no  cross  or  ring  veins,  but  the 
costa  bears  a  fringe.  The  ovipositor  of  the  female  is  bent  downwai*d, 
i.  e.,  concave  side  ventral. 
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SYNOPSIS  OF  TilRIPIDyE. 

,    f  Antennae  with  eight  s^nients 2 

I  Antennae  with  seven  Hej^ment- 11 

2   f Body  with  markedly  reticulated  surface IIelioihri})s  (p.  168) 

IBody  without  reticulate  surface 3 

«  r Abdomen  clothed  with  fine  hairs  and  having  a  silky  luster.  Sericothri}}^  (p.  141) 
IBody  without  clothing  of  fine  hairs 4 

.    flwAst  two  figments  of  the  antenna  longer  than  the  sixth. .  Raphidothripn  (p.  158) 

lL4U!t  two  segments  shorter  than  sixth 5 

I  Terminal  segment  of  alxiomen  with  a  pair  of  extremely  stout,  short  spines 

5  s     near  the  tip  above Limothrljytt  (p.  138) 

^Terminal  st^ment  without  unusually  stout  spines 6 

{Antenme  with  second  segment  drawn  out  into  an  acute  proi'ess  on  outer 
angle Chirothrips  (p.  VX^) 
Second  wgment  of  antennte  normally  symmetrical 7 

y  /Ocelli  and  wings  wanting Aptinothrips  (p.  166) 

lOcelli  and  wings  present 8 

g  /With  spines  at  hind  angles  of  prothorax 9 

IWithont  spines  at  hind  angles  of  prothorax Aiuiphothrijitt  (p.  160) 

Q  /  With  two  long  spines  at  each  hind  angle  of  prothorax 10 

I  With  one  long  spine  at  each  hind  angle  of  prothorax Pimidothrijui  (p.  146) 

j0  f  Without  a  long  spine  at  middle  of  each  side  of  prothorax Euihrips  (p.  147) 

I  With  a  long  spine  at  middle  of  each  side  of  prothorax ScoloihripH  (p.  157) 

,|   f  Fore  wings  broad  and  without  front  fringe Parthenothripa  (p.  175) 

iFore  wings  slender,  spines  on  outer  half  fewer  than  on  basal.. .  Thrips  (p.  178) 

Genus  CHIROTHRIPS  Haliday. 

Body  thickened.  Head  very  small  and  in  front  of  the  eyes  dmwn 
out  into  a  three-cornered  proc*es8  upon  which  the  antenna?  are  situated. 
Ocelli  present  in  the  females  and  located  very  far  back;  wanting  in 
the  males.  Antennce  eight  segmented,  the  second  segment  ending  in 
a  blunt  prominence  at  the  outer  angle.  Maxillary  palpi  three  seg- 
mented. Prothorax  nearly  twice  as  long  as  the  head,  and  trapezoidal 
in  form,  being  about  twice  as  broad  at  the  hind  edge  as  at  the  fore 
edge.  Two  prominent  spines  present  at  the  hind  angles  or  wanting 
in  some  species.  Legs  short;  the  fore  pair  extremely  thickened,  so 
that  the  tibiae  are  short  and  broad  and  the  tarsi  small.  Wings  long 
and  ver^'  slender;  fore  wing  with  two  veins  upon  which  there  stand  a 
few  small  spines;  front  fringe  well  developed.     Males  wingless. 


SYNOPSIS  OF  SPECIES. 

J  With  two  moderately  long  spines  at  each  hind  angle manicaius  (p.  134) 

^  I  Without  lonjf  spines  at  the  hind  angles 2 

i  Abdomen  light  yellow lAn'm.^  (p.  137) 

'i.  Abdomen  light  brown crassm  (p.  136) 


Digiti 


ized  by  Google 


1 34  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


CHIROTHRIPS  MANICATUS  Haliday. 

Plate  II,  figs.  14-16. 

Thrips  (Chirothrips)  manicata  Haliday,  En  torn.  Mag.,  Ill,  1836,  p.  444. 
Thrips  manicata  Burmeister,  Handb.  d.  Entomologie,  II,  1838,  p.  413. 
Tfirips  Ujngipennis  Burmeister,  Handb.  d.  Entomologie,  II,  1838,  p.  413. 
Chirothrips  manicata  Amyot  and  Serville,  Ins.  Heraipteres,  1843,  p.  642. 
ChirothripH  longlpennis  Amyot  and  Serville,  Ins.  Heniipteres,  1843,  p.  642. 
Thrips  (Chirothrips)  manicata  Haliday,  Walker,  Homopt  Ins.  Brit.  Miia.,  1852, 

p.  1106,  pi.  VI,  fig.  12. 
Thrips  (Chirothrips)  manvcaia  Reuter,  Diagn.  ofv.  nya  Thysanopt.  f.  Finland, 

(187a-79),  pp.  5,6. 
Chirothrips  antennatus  Osborn,  Canad.  Ent.,  XV,  1883,  p.  154. 
Chirothrips  antennatus  Lindeman,  Bull.  d.  Soc.  Imp.  d.  Nat.  d.  Moscow,  LXII, 

1886,  No.  4,  pp.  322-325,  fig.  12., 
Chirothrips  manicata  Jablonowski,  Termes.  Fuzetek,  XVII,  1894,  p.  47. 
Chirothrips  manicata  Uzel,  Mon.  d.  Ord.  Thysanoptera,  1895,  p.  80,  pi.  i,  fig.  2; 

pi.  VI,  fig.  49. 
Chirothrips  manicata  TOmpel,  Die  Geradfiigler  Mitteleuropas,  1901,  p.  287. 

Fefa(d<^, — Length  1  mm.  (0.84  to  1.18  mm.);  width  of  mesothorax 
0.27  mm.  (0.24  to  0.32  mm.).  General  color  quite  uniform  dark 
yellowish  brown. 

Head  somewhat  shorter  than  wide,  almost  conoid  in  shape,  frequently 
hidden  up  to  the  eyes  in  the  prothorax;  cheeks  onl}'^  about  one-third 
the  length  of  the  eye;  head  prolonged  into  a  triangular  process  in 
front  of  the  eyes;  a  row  of  four  small  spines  across  the  head  between 
the  front  edges  of  the  eyes  and  one  small  spine  on  each  side  of  the 
anterior  ocellus.  Eyes  large,  black,  rather  coarsely  faceted;  ocelli 
sulmpproximate,  almost  white  or  pale  yellowish  with  heavy  maroon 
crescentic  inner  margins,  placed  in  a  low  triangle  far  back  between 
hind  half  of  eyes.  Mouth  cone  short,  broad  and  blunt;  maxillaiy 
palpi  three  segmented.  Antennce  less  than  twice  the  length  of  head; 
segments  thick  and  more  or  less  rounded;  relative  lengths  of  segments 
as  follows: 


1 

2 

8 

4      5     6       7 

8 

5.8 

5.9 

6.4 

7.5     6     8     2.5 

2.5 

Basal  segments  very  broad  and  almost  contiguous;  two  drawn  out 
into  a  short,  blunt  angle  on  outer  side;  three  and  four  bear  each  one 
very  stout,  blunt  sense  cone  on  outer  angle.  All  segments  brown; 
tips  of  two  and  three  frequently  yellowish. 

Prothorax  large,  trapezoidal,  a  little  less  than  twice  a^  long  as  head, 
as  wide  as  head  in  front  and  twice  as  wide  behind;  sides  nearly 
straight;  surface  dotted  with  numerous  very  small  spines  and  marked 
with  transverse,  arched  wrinkles,  giving  it  a  scaly  appearance.;  numer- 
ous small  spines  stand  at  hind  edge,  and  two  spines  at  each  hind  angle 
are  nmch  larger  than  the  others.     Mesothoi^ax  a  little  broader  than 
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the  prothorax,  widest  behind,  sides  curving  forward;  nietathorax 
abruptly  somewhat  narrower,  and  its  sides  curve  inwai'd  to  base  of 
abdomen.  Wings  nearly  always  fully  developed  in  females,  about 
four-fifths  as  long  as  body  and  in  middle  about  one-seventeenth  as 
broad  as  long,  sharply  pointed  at  ends,  heavily  fringed  on  both  edges. 
Hind  longitudinal  vein  branches  from  the  fore  at  about  one-fourth 
the  length  of  the  wing;  fore  vein  bears  six  or  seven  spines  before  the 
branching  off  of  the  hind  vein;  beyond  this  the  fore  vein  beai's 
usually  two  and  the  hind  vein  four  spines;  costa  bears  numerous 
short  spines.  Fore  wings  gray -brown;  hind  wings  gray.  Legs  short 
and  powerful;  fore  femora  extremely  short,  nearly  as  broad  at  base 
as  long,  wrinkled  on  surface  and  at  tip  outside  with  chitin  turned  up 
into  a  sort  of  tooth;  fore  tibiae  also  extremely  short  and  thick;  each 
tibia  bearing  a  row  of  spines  of  gradually  increasing  length  and  stout- 
ness on  inner  side  toward  tip;  these  are  most  strongly  developed  on 
hind  legs.  Legs  dark  brown  except  tarsi  more  or  less  grviy  or 
yellowish. 

Abdomen  broader  than  mesothorax,  hardly  twice  as  long  as  broad 
(segments  usually  overlapping  considerably  and  giving  a  dark  and 
light  brown  banded  appearance);  spines  around  last  two  segments 
modei-ately  long  and  stout,  dark  brown  and  conspicuous;  ovipositor 
of  good  length.  Color  of  abdomen  unifonn  dark  brown;  recepta- 
culum  seminis  inconspicuous  or  invisible. 

Redescribed  from  ten  females. 

Mah. — Length  0.83  mm.  (0.66  to  0.96  mm.);  width  of  mesothorax 
0.22  mm.  (0.20  to  0.24  mm.). 

Ocelli  wanting;  spines  on  head  as  in  female.  Relative  lengths  of 
antennal  segments  as  follows: 


1 

2 

3 

4 

5 

« 

■7 

8 

5.2 

5.2 

5.9 

6.5 

4.4 

5.6 

1.8 

1.8 

Segments  two  and  three  pale  yellowish.  Wings  entirely  wanting. 
Abdomen  morfe  narrow  than  in  female  and  bluntly  rounded  at  the  end. 
Ninth  segment  very  large,  conoid;  tenth  segment  retracted  therein; 
ninth  with  a  short  stout  spine  on  each  side  of  the  hind  edge  above; 
genital  apparatus  protruding  beyond  the  tip  of  tenth  segment;  a 
rounded  light  depression  in  middle  of  ventral  plates  on  segments 
three  to  six. 

Described  from  five  males. 

Food  plants. — Flowers  of  various  grasses  and  cereals,  clover,  wild 
carrot. 

Habitat. — England  (Haliday),  Germany  (Burmeister,  Jordan,  Bohls), 
Finland  (Renter),  Russia  (Lindeman),  Bohemia  (llzel),  United  States: 
Manchester,  Iowa;  Amherat,  Massachusetts. 
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Life  history  unknown  except  that  they  hibernate  in  dried  flower 
stems  and  in  turf. 

I  have  compared  my  si)ecimens  with  those  of  Osborn's  C,  antentiatus 
and  the}'  are  identical. 

CHIROTHRIPS  CRASSUS,  new  species. 
Plate  11,  figs.  17-20. 

Femalt', — Length  0.78  mm.;  width  of  mesothorax  0.26  ram.  Gen- 
eral color  of  head  and  thorax  brown;  abdomen  gniy-brown  or  yellow- 
ish brown. 

Head  very  small,  slightly  wider  than  long,  narrowed  in  front 
between  the  eyes  and  elongated  anteriorily;  distance  between  e\'es 
equal  to  one-half  the  width  of  head;  frons  between  antennae  bluntly- 
acuminate.  Eyes  reddish  orange  by  reflected  light;  ocelli  placed  in  a 
low  triangle  far  back  between  hind  edge  of  eyes;  each  ocellus  pale, 
margined  inwardly  with  a  dark-red  crescent.  Mouth  cone  ver}^  short 
and  broadly  rounded;  maxillary  palpi  short,  three  segmented.  Anten- 
nae approximate  at  base;  relative  lengths  of  segments  as  follows! 


1 

2    3      4      5      6 

7 

8 

i.5 

6     7    6.5     (5     8.3 

2.8 

3 

Basal  segments  large,  longitudinally  compressed,  nearly  twice  as 
wide  as  long;  segment  two  drawn  out  at  outer  angle  into  an  acute 
process;  three  with  slender  peduncle,  subpyriform,  bearing  one  promi- 
nent sense  cone  on  outside,  as  does  also  four;  four  and  five  rounded; 
four  nearly  as  thick  as  long;  five  somewhat  narrower;  six  elongated; 
seven  and  eight  modemtely  slender.  One  and  two  pale  straw  yellow; 
three  to  six  shading  gradualh'  to  a  medium  brown;  seven  and  eight 
also  medium  brown. 

Prothorax  one  and  one-half  tiiues  as  long  as  head,  one  and  three- 
fourths  times  as  wide  as  long,  twice  as  wide  at  posterior  edge  as  at 
anterior;  sides  nearly  straight,  indented  above  fore  coxae,  with  prom- 
inent spines  at  posterior  angles.  Mesothorax  one  and  one-fourth  times 
as  wide  as  prothorax,  quite  a  deep  constriction  between  mesothorax  and 
metathorax;  pterothorax  with  more  or  less  rusty  tinge;  Wings  long, 
saber-formed,  slightl}^  overreaching  the  tip  of  the  abdomen;  fore  wings 
shaded  with  gray,  hind  wings  nearly  clear.  Fore  longitudinal  vein 
extends  through  the  wing;  hind  vein  arises  from  fore  vein  at  one-third 
its  length;  both  veins  disappear  before  reaching  the  tip  of  the  wing. 
Fore  vein  bears  two  spines  on  distal  half;  hind  vein  bears  five  spines. 
Legs  short;  fore  pair  strongly  thickened;  all  femora  grayish  or  yel- 
lowish brown;  fore  tibiro  and  all  tarsi  pale  yellowish;  middle  and  hind 
tibia*  brownish  at  bases  and  above,  fading  to  pale  gray  or  yellow 
beneath  and  at  extremities. 
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Abdomen  elongate-ovate  in  outline,  bluntl}'^  pointed  at  tip,  one  and 
four-fifths  tiineB  a«  long  as  broad;  spines  upon  hist  two  segments  short, 
weak,  and  inconspicuous;  ovipositor  short  and  weak.  Color  rusty- 
gray  brownish  upon  sides,  and  pale  yellowish  upon  last  two  segments. 

Described^  rom  two  females. 

G}ti//>e.—Cfit  No.  6324,  U.S.N.M. 

Jfa/t^. — Length  0.66  mm.  (0.58  to  0.78  mm.);  wndth  of  mesothorax 
0.23  mm.  (0.19  to  0.25  mm.).  General  color  of  head  and  prothorax. 
grayish  or  yellowish  brown;  pterothorax  abruptly  pale  yellowish, 
shading  through  gray  to  chestnut  brown  upon  last  two  abdominal 
segments. 

Head  a.s  wide  as  long,  without  ocelli;  relative  lengths  of  antennal 
segments  as  follows: 


12       3 

i 

5 

6        7 

8 

i.i    5.9    5.9 

5.9 

5.2 

7.9    2.2 

2.6 

Prothorax  one  and  one-third  times  as  long  as  head,  and  one  and  one- 
half  times  as  wide  as  long;  mesofhorax  one  and  one-sixth  times  as 
wide  as  prothorax;  wings  wanting;  terminal  two  segments  conoid; 
spines  thereupon  slightly  more  prominent  than  in  female. 

Described  from  seven  males. 

Cofi/j?e.-C€Lt.  No.  6324,  U.S.  N.M. 

F<x>dplan  t,  — Pan  Icuni  cajnl^re, 

Ilalntat. — Amherst,  Massachusetts. 

Life  history  unknown. 

CHIROTHRIPS  OBESUS,  new  species. 
Plate  II,  figs.  21,  22. 

Fem^iJe, — Length  0.78  mm.;  width  of  mesothorax  0.29  mm.;  width 
of  abdomen  0.275  mm.  General  color  of  head  and  thorax  yellowish 
brown;  abdomen  pale  yellow. 

Head  very  small,  as  wide  as  long,  narrowed  anteriorl^^  much  elon- 
gated between  the  eyes,  acuminate  between  basal  segments  of  antennae. 
Eyes  dark,  relatively  large,  occupying  sides  of  head  from  close  to  base 
of  antennaB  almost  to  posterior  edge  of  head;  distance  between  e3^es 
one-half  the  width  of  head;  ocelli  rather  small  and  placed  very  far 
liack  between  hind  edge  of  eyes;  anterior  angle  of  triangle  formed  by 
ocelli  is  very  obtuse;  color  pale  yellow,  margined  inwardly,  or  entirely 
surrounded  by  red  patches.  Mouth  cone  very  short  and  blunt;  max- 
illary palpi  short,  three  segmented.  Antenna}  one  and  three-fourths 
times  as  long  as  head,  situated  upon  the  elongated  portion  thereof; 
relative  lengths  of  segments  as  follows: 


12    3     4      6 

6 

7      8 

4.5     6     1    6.5     ti 

8.3 

2.8     3 
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First  segment  much  compressed  longitudinally;  transverse  diameter 
more  than  twice  its  length;  two  very  strongly  drawn  out  externally 
into  a  stout,  conical  elongation;  segments  three,  four,  and  five  rounded; 
three  with  a  quite  long  peduncle;  three  and  four  each  bear  one  stout, 
transparent  sense  cone  upon  outer  angle.  Color  of  one  and  two  clear 
pale  yellow;  three  to  six  becoming  gradually  more  brownish;  six  to 
eight  unifomily  chestnut  brown. 

,  Prothorax  one  and  one-third  times  as  long  as  the  head;  anterior  ed^ 
but  slightly  wider  than  hind  edge  of  head;  sides  slightl}'  concave, 
divergent  so  that  width  at  posterior  edge  is  more  than  twice  that  at 
anterior  edge;  hind  angles  acute,  without  long  spines;  sides  quite 
deeply  indented  above  fore  coxae.  Sides  of  mesothorax  rounded,  con- 
verging anteriorly;  metathorax  narrower  than  mesothorax,  its  sides 
also  rounded  but  converging  posteriorly.  Color  of  thorax  light  A^el- 
lowish  brown,  sometimes  splashed  with  red.  Fore  legs  very  short  and 
extremely  thickened;  other  legs  short,  but  not  thickened.  Legs  pale 
yellow,  middle  and  hind  tibice  slightly  brownish  on  upper  side,  basal 
part  of  fore  femora  shading  to  light  brown.  Wings  long,  sabre- 
formed,  overreaching  tip  of  abdomen,  shaded  with  gray.  Two  long 
veins,  the  hind  one  branching  from  the  fore  at  about  one-third  the 
length  of  the  wing;  both  veins  disappear  before  reaching  the  apex. 
£kch  vein  bears  four  to  six  spines;  basal  third  of  wings  unfringed; 
fore  fringe  spai'se,  long  and  slender. 

Abdomen  ovoid,  acuminate  at  apex,  broadly  attached  to  metathorax, 
one  and  two-thirds  times  as  long  as  broad.  Spines  upon  last  two  seg- 
ments very  short  and  weak,  and  those  upon  ventral  plates  weak  and 
inconspicuous.  Ovipositor  very  short  and  weak,  apparently-  not  func- 
tional; tenth  segment  split  open  above.  Color  of  abdomen  uniforaily 
clear  pale  yellow,  except  apex  brownish  and  posterior  edges  of  seg- 
ments faintly  brownish,  receptaculum  seminis  over  base  of  ovipositor 
bright  reddish  orange. 

Described  from  three  specmiens. 

Cotype.—C^Lt  No.  6325,  U.S.N.M. 

Male  unknown. 

Food  pUiyits, — FesUwa  ovina^  Poa prateixm-H, 

Habitat. — Amhei*st,  Massachusetts. 

Genus  LIMOTHRIPS  Haliday, 

Body  powerful.  Head  longer  than  wide,  broadened  behind,  and  in 
front  of  the  eyes  extending  into  a  triangular  projection  upon  which 
the  antennae  are  borne.  Ocelli  present  in  females,  but  wanting  in 
males.  Antenna?  eight  segmented;  third  segment  drawn  out  into  a 
blunt,  triangular  process  at  outer  angle.  Maxillary  palpi  two  seg- 
mented (Z.  cerealimn  three?).  Prothorax  somewhat  shorter  than 
the  head,  slightly  broadened  at  hind  edge;  hind  angdes  Droyi|ied  with 
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one  long,  stcmt  spine.  Legs  rather  short  and  thick.  Wings  (|ulte 
long  and  of  medium  breadth;  costa  bearing  a  fringe;  veins  bearing  a 
few  short  spines.  Terminal  segment  of  abdomen  in  female  elongated 
somewhat  and  approaching  a  tubular  form,  split  open  above;  each 
side  beai-s  a  short,  extremely  stout  spine  and  similar  stout  spines  are 
borne  upon  the  sides  of  the  eighth  segment. 

Male  entirely  wingless.  End  of  abdomen  bluntly  rounded;  ninth 
segment  bears  a  stout  spine  at  middle  of  each  side  and  a  pair  of  simi- 
lar spines  stands  closely  together  near  the  dorsal  line  above. 

Species  of  this  genus  move  slowly  and  have  no  power  of  leaping. 

I  found  only  the  new  species  avense  of  the  genus. 

LIMOTHRIPS  AVENiG,  new  species. 
Plate  I,  figfl.  10-12;  Plate  II,  fig.  13. 

Female, — Length  1.57  mm.  (1.48  to  1.60  mm.);  width  of  mesothorax 
0.28  mm.  (0.26  to  0.30  mm. J.  Form  elongated,  slender.  General  color 
dark  yellowish  brown. 

Head  a  little  longer  than  wide,  tapering  a  little  anteriorly;  cheeks 
very  slightly  arched;  surface  of  head  not  at  all,  or  but  very  faintl}', 
cross  striated  and  bearing  a  few  scattered  minute  spines;  front  strongly 
arcuate,  produced  considerably  between  bases  of  antennae;  color  of 
head  dark  brown.  Eyes  of  moderate  size,  black  with  yellow  margins, 
triangular  above,  protruding  slightly;  ocelli  fairly  well  separated, 
anterior  one  smallest,  pale  yellow  with  very  dark  red  crescents  on 
inner  margins.  Mouth  cone  short  and  moderately  thick;  maxillary 
palpi  short,  only  two  segmented.  Antennae  rather  short,  about  one 
and  one-half  times  as  long  as  the  head,  considerably  separated  at 
5s;  relative  lengths  of  segments  as  follows: 
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Segment  one  much  wider  than  long;  two  cup-shaped;  three  to  five 
clavate;  .six  fusiform;  seven  and  eight  slender,  cylindrical;  one  and 
two  dark  brown;  three  to  eight  shading  gradually  from  pale  brownish 
gra3"  to  more  or  less  dark  brown;  outer  angles  of  three  and  four  strongly 
developed  (three  especially  so,  though  obtuse),  and  each  bears  one  long 
pointed  sense  cone;  six  also  bears  one  long,  slender  sense  cone  on  inner 
side  at  two-thirds  its  length. 

Prothorax  a  little  shorter  than  head  and  about  one  and  one-third 

times  as  wide  as  long;  sides  diverging  from  head  posteriorly;  only 

one  long  stout  spine  at  each  posterior  angle;  other  spines  scattered  and 

minute;  transverse  margins  nearly  straight;   sides  slightly  rounded; 

eoncolorous  with  head.     Mesothorax  about  one  and  one-third  times  as 

wide  as  prothorax;  metathovax  abruptly  narrower;  sides  nearly  par- 
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allcl;  pterothoi-ax  more  or  less  rusty  brown  in  color.  Wing's  present, 
quitch  long  and  slender,  about  one-seventeenth  as  broad  in  middle  as 
*long,  tapering  gradually  from  base  to  tip;  two  longitudinal  veins  in 
fore  wing,  the  second  branching  from  the  first  at  about  one-fourth  its 
length;  both  veins  and  costa  bear  a  few  short,  rather  stout,  dark  brown 
spines:  costa  about  twenty,  fore  vein  about  twelve,  of  which  only  two 
stand  beyond  the  middle  of  the  wing;  hind  vein  about  nine  spines; 
fore  wings  dark,  smok3'^  gi*ay;  hind  wings  very  slightly  gray;  costal 
fringes  long.  Legs  rather  short,  but  not  thickened;  femoi-a  and  middle 
and  hind  tibiae  dark  brown;  all  tarsi,  fore  tibisB  and  extremities  of 
middle  and  hind  tlbise  yellow;  fore  tibite  shaded  with  brown  above; 
hind  tibiw  alone  bearing  stout  spines. 

Abdomen  about  two-thirds  the  length  of  the  l)ody  and  only  about 
one-fourth  as  wide  as  long,  almost  cylindrical  in  form;  segments  not 
overlapping,  width  of  segments  increasing  very  gradually  up  to  the 
sixth,  then  diminishing  mpidly;  last  three. segments  conoid,  prolonged 
at  tip  of  tenth.  Spines  on  sides  of  abdomen  weak  and  inconspicuous 
before  the  seventh  segment;  eight  bears  three  or  four  short,  very 
stout,  slightly  cui-ved,  dark  })rown  spines  on  each  side;  nine  bears  a 
circlet  of  long,  slender  spines;  tenth  segment  split  open  above,  sharply 
pointed  at  tip,  and  on  each  side  above  is  a  short,  very  stout,  straight, 
dark  brown  spine  reaching  but  slightly  beyond  the  tip;  color  of 
abdomen  gray-brown,  shading  to  almost  black  at  tip;  connective  tissue 
pale  yellow;  surface  of  segments  finely  reticulated. 

Described  from  eight  long-winged  females. 

rWyy^r.— Cat.  No.  6826,  U.S.N.M. 

Jf(fh\ — Length  1.05  mm.  (1.02  to  1.08  mm.);  width  of  me^othoiTix 
0.22  mm.  (0.20  to  0.22  mm.). 

Head  as  broad  as  long.  Ocelli  generally  wanting,  though  some- 
times vestiges  are  present.  Antenna*  onl}'  one  and  one-third  times  as 
long  as  the  head;  relative  lengths  of  segments: 

1    I   J-    A    A     i_I§. 
4    8     9.7     7.7     7.3     11     2.3     3 

Color  paler  than  in  female,  with  more  of  a  yellowish  tinge,  becoming 
yellowish  brown  at  tip.  Pterothorax  without  traces  of  wing  pads; 
the  dorsal  plates  very  broad,  being  as  wide  as  first  abdominal  segment. 
Head  and  thorax  yellowish  brown ;  legs  yellow;  femora  and  tibiae  con- 
siderably shaded  with  brownish. 

Abdomen  but  little  more  than  twice  as  long  as  wide,  though  seg- 
ments overlap  considerably,  giving  it  a  yellowish  brown  and  dark- 
brown  cross-banded  appearance;  bluntly  rounded  at  tip;  segment  nine 
very  large  and  bluntly  conoid;  segment  ten  small,  cylindrical,  and 
plainly  visible  retracted  within  the  ninth;  copulatory  api^ratus  pro- 
jecting a  little  f  i-om  ten.  Close  tocrether  in  middle  of  nine  above  stand 
two  extremely  short  blunt  spines  l)orne  upon  broader  black,  chitinous 
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projections,  the  inner  edges  of  which  are  parallel  and  the  black  mark- 
ing tapers  to  a  point  anteriorly;  on  each  side  of  these  peculiar  proc- 
esses stands  a  long,  slender  spine;  at  about  the  middle  of  each  side  of 
ninth  segment  is  a  very  abrupt,  angular,  'chitinous  projection  shaded 
almost  black,  supporting  on  the  inside  of  it  an  exceedingly  short, 
8tout,  dark  brown,  blunt  spine;  other  spines  on  this  segment  slender, 
but  not  very  long.  Segment  ten  is  blunt  at  end  and  bears  a  row  of 
short,  small  spines  above,  close  to  hind  edge;  nine  is  cut  out  on  upper 
side  over  about  half  of  ten,  which  at  tip  does  not  quite  reach  to  tip  of 
nine  or  under  side;  abdomen  yellow-brown. 

Described  from  four  specimens. 

Cotyj)e.—CvA,.  No.  6326,  U.S.N.M. 

FiHxl pl<inU, — Oats.  Festnca  prate7isi8, 

HiihtUit,  — Pennsylvania,  Massachusetts. 

Life  history  unknown. 

This  wpecies  was  very  abundant  upon  and  caused  much  damage  to 
oats  at  State  College,  Pennsylvania,  during  the  summer  of  1898. 

Genus  SERICOTHRIPS  Haliday. 

Body  broad  and  having  a  silky  luster  due  to  the  presence  of  numer- 
ous minute  spines  on  the  abdominal  segments.  Head  fully  one  and 
one-half  times  as  wide  as  long.  Eyes  large  and  protruding;  o<!elli 
present  in  both  sexes.  Antennae  eight  segmented.  Maxillary  palpi 
three  segmented.  Prothorax  much  longer  than  the  head,  without  long 
spines  at  hind  angles  (one  present  in  S,  varlahiliH),  Legs,  especially 
hind  pair,  quite  slender.  Wings  either  reduced  or  fully  developed; 
when  present,  the  fore  wing  is  broad  at  basal  fourth,  the  remainder 
being  ver}'^  narrow;  on]}'  one  longitudinal  vein  developed;  fore  fringe 
long;  spines  on  veins  numerous  and  moderdtely  developed.  Abdomen 
in  some  species  strongly  arched  and  its  segments  broad  and  short;  tip 
of  abdomen  conical  in  both  sexes.  Abdomen  of  male  much  more  slen- 
der throughout. 

Species  of  this  genus  leap  readily. 

The  characters  of  this  genus  are  extended  to  include  the  following 

species: 

SYNOPSIS  OF  SPECIPaS. 

Body  nearly  black  except  s^mente  four,  five,  and  six  of  abdomen  almost  white; 

wings  reduced cingtdatus  (p.  141) 

Body  yellow  with  brown  or  gray  markings;  wings  present  and  with  two  spines  on 

last  fourth,  where  hind  vein  usually  is variaUlis  (p.  143) 

SERICOTHRIPS   CINGULATUS,  new   species. 
Plate  III,  figs.  27-29. 

Female. — Length  1  mm.  (0.84  to  1.25  mm.);  width  of  mesothorax 
0.25  mm.  (0.22  to  6.31  mm.);  width  of  abdomen  0.37  mm.  (0.31  to 
0.45  mm.).     Genei*al  color  very  dark  brown;  abdomen  cross- banded- 
with  white  in  the  middle. 
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Head  narrow  as  compared  with  following  segments,  one-half  aa  long 
as  wide,  widest  through  the  eyes  and  constricted  considerably  behind 
them,  neck-like  and  sunken  slightly  in  the  prothorax;  front  slighth' 
depressed  at  the  insertion  of  the  antennae.  Eyes  small,  rounded, 
strongly  protruding,  occupying  together  only  one-half  the  width  of 
the  head,  black,  coarsely  granulated;  margins  light  yellow;  ocelli  pres- 
ent, ver}'  smalU  well  separated,  not  prominent;  anterior  one  indistinct. 
Color  of  head  brown;  surface  bearing  scattered  small  curved  spines. 
Mouth  cone  reaching  to  a})out  the  posterior  edge  of  prosternum ;  max- 
illary palpi  three  segmented.  Antennte  very  nearly  as  long  as  head 
and  thorax  together,  slender,  eight-segmented;  relative  lengths  of  seg- 
ments : 

1       ^     _3  4  6^     _6_       7      _8 

5.8     9.i^     16A     14.6     i±2     14.3     3.2     4. 

Basal  two  segments  thickest;  spines  slender  and  inconspicuous. 
Segments  one,  two,  and  three  light  yellow;  third  shaded  with  brown 
toward  apex;  remainder  dark  brown  except  four,  which  is  yellowish 
at  base  and  style  is  somewhat  lighter  brown. 

Prothoi-ax  nearly  twice  as  long  as  head  and  one  and  one-half  times  as 
broad  as  long;  widest  in  middle,  tapering  abruptly  to  the  head  and 
less  abruptly  to  posterior  angles;  surface  marked  with  deep,  transverse, 
reticulating  wrinkles  appearing  like  strisB  in  dorsal  view;  each  anterior 
angle  bears  a  pair  of  short,  divergently  curved  spines;  one  short,  ante- 
riorly curved  spine  at  each  hind  angle;  color  dark  brown.  Meso  and 
metathorax  together  scarcely  as  long  as  prothorax,  only  slightly  wider 
than  prothorax;  yellowish  brown,  except  notal  plates  dark  brown; 
sides  of  metathorax  not  converging  posteriorly;  metanotum  much 
wider  than  long.  Wings  reduced,  the  pads  reaching  or\\y  to  the  first 
abdominal  segment.  Fore  and  middle  legs  of  approximately  same 
length;  fore  pair  thicker;  hind  pair  longest  and  quite  slender;  all 
femora  shaded  with  bi-own  in  middle  but  lighter  at  extremities;  tibiae 
yellowish  brown,  more  yellow  at  basal  attenuations,  fore  pair  lightest; 
tarsi  uniformly  yellowish,  slender,  and  tapering  evenly  from  their 
bases  to  tips.  Surface  of  all  femora  and  tibite  thickly  covered  with 
transverse  ridges;  spines  upon  hind  tibiro  especially  long  and  slender. 

Abdomen  very  large,  acutely  ovoid,  about  one-half  as  broad  as  lon^, 
uniformly  thickly  covered  with  minute  spines  which  appear  most 
clearly  as  a  fine  fringe  at  posterior  edge  of  each  segment;  a  transvei-se 
dorsal  row  of  a])out  twelve  quite  uniformly  long,  brownish  spines 
regularly  spaced  across  the  middle  of  segments  two  to  six,  and  six 
similar  spines  stand  in  as  many  small,  dark  depressions  along  the 
posteriou  edge  of  the  sternal  plates  of  these  segments.  First  three 
abdominal  segments  light  brown;  four,  five,  and  six  abruptly  pale 
gray,  or  yellowish  gray,  tinged  with  brown  in  middle  of  dorsum, 
most  broadly  on  sixth  sc^gment;  last  four  segments  again  abruptly 
dark  brown.     A  narrow,  dark-brown,  transverse,  chitinous  thickening 
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(appearing  as  a  stripe)  extends  across  two-thirds  of  the  width  of  the 
dorsal  plates  of  segments  two  to  seven  near  their  anterior  edges; 
spines  upon  terminal  segments  short  and  weak. 

This  species  possesses  a  well-developed  power  of  leaping. 

Described  from  twenty  specimens. 

Cbtype.—€^t  No.  6327,  U.S.N.M. 

Jfale. — Length  0.87  mm.  (0.66  to  1  nmi.);  width  of  mesothorax 
0.21  mm.;  width  of  abdomen,  0.27  mm.  (0.22  to  0.30  mm.). 

Relative  lengths  of  antennal  segments: 

_L_1.      3        4  5  6         7        8 

5.8     9.3     15     12.8     10.3     12.8     2.8     3.7 

End  of  abdomen  shaped  as  in  female;  a  transverse  elliptical  depres- 
sion in  the  middle  of  ventral  plates  of  segments  five  to  seven.  Seg- 
ment nine  long  and  tapering;  tenth  elongate  and  retrac^-ted  within  the 
ninth.  Genital  apparatus  appears  to  be  wholly  protmsile.  Testes 
large  and  brownish  yellow  in  color. 

Coti/pe.— Cat.  No.  6327,  U.S.N.M. 

FtHpd plants, — Various  grasses. 

llitbiUit. — Amherst,  Massachusetts. 

Life  history  unknown. 

SBRICOTHRIPS  VARIABILIS  (Beach). 

Plate  II,  fifc.  23;  Plate  III,  figs.  24-26. 
Thripi  varinbais  Beach,  Proc.  Iowa  Acad.  Sci.,  1895,  III,  1896,  pp.  220-223. 

Femah^. — Length  0.84  to  1.23  mm.;  width  of  mesothorax  about  one- 
fourth  the  length  of  the  body.  General  color  yellow,  with  more  or 
less  striking  brown  or  gray-brown  markings. 

Head  about  two-thirds  as  long  as  broad,  broadest  through  eyes, 
retracted  considerably  into  prothorax;  cheeks  moderately  full,  con- 
verging somewhat  posteriorly;  anterior  margin  nearly  straight,  but 
slightly  elevated  between  bases  of  antennae.  Spines  upon  head  incon- 
spicuous; but  one  moderately  long  spine  on  each  side  of  fore  ocellus, 
and  one  behind  each  hind  ocellus;  a  row  of  four  short,  strongly  curv-ed 
spines  across  front  near  margin,  and  a  few  small  spines  upon  cheeks; 
color  of  head  pale  yellow  with  dusky  shadings.  Eyes  moderately  large, 
protruding  a  little,  nearly  black,  coarsely  faceted,  plainly  pilose,  occu- 
pying about  three-fifths  the  width  of  the  head;  ocelli  large,  approxi- 
mate, reddish  orange,  heavily  margined  inwardly  with  maroon,  situated 
upon  a  slightly  raised  area  between  the  eyes.  Mouth  cone  tipped  with 
black;  maxillary  palpi  slender,  three  segmented.  Antennie  eight  seg- 
mented, more  than  twice  as  long  as  head,  bases  separated  by  about 
two-thirds  the  width  of  a  basal  segment;  relative  lengths  of  segments: 
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Segment  one  nearly  spherical  and  slightly  narrower  than  two  which  is 
broadest;  three  and  four  fusiform;  five  similarly  formed  to  four  at  its 
base,  but  quite  broad  at  its  apex,  and  rather  broadly  joined  to  six  which 
with  style  tapers  gradually  to  tip.  Color:  One  white  and  nearly  trans- 
parent; two  pale  or  brownish  3'ellow;  three  and  four  pale  jellow;  three 
light  brownish  at  tip  and  four  in  outer  half;  remainder  of  antenna  light 
to  dark  brown,  base  of  five  somewhat  lighter. 

Prothomx  about  three-fourths  as  long  as  wide,  a  little  longer  and  a 
little  wider  than  the  head;  sides  about  parallel;  anglej^  rounded;  ti-ans- 
verseh^  striated  on  dorsum;  only  one  long,  slender  spine  at  each  hind 
angle;  anterior  third  of  pronotum  concolorous  with  head,  remainder 
marked  with  a  saddle-shaped  patch  of  brown,  the  anterior  edge  of 
which  is  concave  and  sharply  defined;  six  or  eight  medium-sized  spines 
stand  in  this  dark  border,  behind  it  there  are  six  more  or  less  well- 
defined  brown  spots.  Pterothorax  large  and  apparently  symmetrically 
formed  on  account  of  first  segment  of  abdomen  being  closel}'^  joined  to 
metathorax  and  closely  approaching  it  in  color;  meso  and  metathorax 
equally  wide  and  about  one  and  one-half  times  Jis  wide  as  the  i)ro- 
thorax;  metanotal  plate  light  brown;  rest  of  pterothorax  bright  or 
dusky  yellow,  except  small  brown  s|>ots  at  anterior  edge  of  mesonotum 
and  at  anterior  angles.  Wings  long,  reaching  to  tip  of  abdomen; 
fore  wings  very  slender  beyond  the  bavsal  fourth,  breadth  at  middle 
only  about  one  twenty-sixth  their  length;  onl}^  the  fore  longitudinal 
vein  is  fully  developed,  though  vestiges  of  the  hind  vein  may  be  seen 
at  the  base.  Spines  upon  costa  and  fore  veins  dark  brown  and  con- 
spicuous; twenty -two  to  thirty  on  costa;  twenty  to  twenty-six  on  fore 
vein  platred  at  regular  intervals;  two  isolated  spines  stand  upon  the 
last  fourth  of  the  wing  on  the  line  where  the  hind  vein  might  lie 
expected;  the  scale  l)ears  four  spines  -along  its  inner  edge  and  one 
discal  near  its  base.  Fore  wings  uniformly  dusky  or  marked  with 
three  white  and  two  gray-brown  cross  bands  alternating;  scale  also 
gray -brown;  anterior  fringe  long  and  fine  on  outer  two-thirds  of  costa, 
Legs,  especially  hind  pair,  quite  long  and  slender;  general  color  pale 
yellowi  ;h  with  brown  markings  on  fore  femora  above,  both  out^r  and 
inner  sides  of  fore  tibiie,  around  outer  halves  of  middle  and  hind 
femora,  around  middle  of  these  tibia?,  and  bases  of  all  bladders.  Tarsi 
slender  and  tiiperlng:  hind  tibia?  without  stout  spines  within. 

Abdomen  cylindrical,  tapering  sharply  from  anterior  edge  of  eight, 
or  acute  avoid;  two  to  two  and  one-third  times  as  long  as  broad;  thickh^ 
clothed  with  minute  slender  spines  appearing  most  prominently  as  a 
fringe  on  hind  edges  of  dorsal  plates.  Eight  to  ten  spines  upon  eai^h 
segment  from  two  to  eight,  two  or  three  of  these  stand  quit<?  closely 
together  in  a  group  upon  each  side,  and  the  middle  pair  stand  very 
closely  together  upon  segments  two  to  five,  but  separate  more  widely 
upon  following  segments  and  become  larger;  spines  upon  last  twoseg- 
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ments  short,  weak,  and  not  strongly  radiating.  Segments  two  to  seven 
marked  with  a  very  prominent  dark-brown  cross  line  at  anterior  third 
of  each;  on  each  side  of  these  segments  behind  this  line  is  a  more  or 
less  extensive  brown  shading  which  on  seven  extends  clear  across  the 
back;  ground  color  of  these  segments  is  white  or  pale  yellowish  gray; 
eight,  nine,  and  ten  are  without  the  brown  markings,  and  are  pale  or 
dusky  yellowish. 

Male. — Similar  to  female  with  the  following  exceptions:  Length 
0.64  mm.;  width  of  thorax  0.19  nmi.;  abdomen  only  four-fifths  as 
wide  as  thorax,  and  more  than  twice  as  long  as  wide,  nearly  cylindrical 
to  seventh  segment;  eight  to  ten  conoid;  spines  upon  last  segment 
short;  the  testes  large  and  brownish  orange. 

Relative  lengths  of  antennal  segments: 

^2        3        4      5        6       7     8 
4     7     10.3     10     9     10.5     2     3 

Vat\  a.  female. — Head  and  front  third  of  prothorax  clear,  pale  yel- 
low; pterothorax  darker  yellow;^hind  part  of  prothorax  and  metano- 
tuni  abruptly  brown;  abdomen  pale  yellowish  with  very  conspicuous 
dark  brown  cross-streak  at  first  third  of  segments  two  to  seven;  on 
each  side  behind  this  streak  is  a  narrow  brown  shading  which  upon 
.seven  extends  clear  across  the  back.  Fore  wings  slightly  tinged  with 
yellowish,  darkest  at  base.  Brown  spot  on  femora  above,  darkest  on 
hind  femora.    Abdomen  acute  ovoid. 

Foodplmvts. — Clematis,  clover,  elm,  hackberry. 

Habitat. — Iowa,  Massachusetts. 

"  Var.  I.  male  and  female. — Body  pale  yellowish,  inmiaculate;  apical 
joints  of  antennae  black,  remainder  pale;  wings  and  fringes  tinged  with 
yellowish." — Beach. 

Food  plants. — Hawthorn,  hackberry. 

Hahiiat. — Iowa. 

'^  Yar.  c.  rnah  and  fern aU. — Wings  nearly  uniformly  fuliginous; 
last  three  joints  of  antennas,  distal  half  of  joints  4  and  5  black,  some- 
times intermediate  altogether  dusky;  brown  markings  very  distinct, 
confined  to  two  large  spots  on  thorax  and  scntellum  respectively,  the 
latter  oblong  and  approximating  ix)steriorly ;  abdomen  immaculate." 
Beach.*' 

Food  plants. — Hawthorn,  hackberry. 

Habitat. — Iowa. 

"  Var.  d.  male  and  female.— Thin  variety  is  characterized  by  having 
the  wings  fuliginous,  trifasciate  with  white  bands,  and  in  being  more 

«I  have  seen  and  studied  the  specimens  of  Miss  Beach  labeled  "  Thrips  variabUis 
Beach,  Var.  c.  male  and  female  types."  These  specimens  seem  to  me  to  fit  much 
better  her  description  of  "Var.  d."  An  emended  description  based  upon  these  speci- 
mens would  not  be  distinguishable  from  the  foregoing  descripti^pzQf  oy  Va«JdJgl(^ 
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heavily  marked  with  brown;  the  markings  on  the  thorax  and  bands  at 
bases  of  first,  second,  and  third  (sometimes  of  second  and  third  only), 
and  seventh  and  eighth  segments  of  the  abdomen  are  extended  until 
they  coalesce  and  form  broad  bands;  the  dorsal  surface  of  the  head  is 
brown;  sometimes  all  of  the  caudal  segments  are  brown;  the  legs  are 
white,  with  brown  streaks  on  dorsal  surface  of  femora,  and  frequently 
on  tibiae  also;  antennae  same  as  in  preceding  variet}'/'     Beach. 

Food planU. — Cucumber,  grass,  smartweed. 

Habitat, — Iowa,  Massachusetts. 

PSEUDOTHRIPS,  new  genus. 

Head  much  broader  than  long.  Ocelli  present.  Maxillary  palpi 
three  segment^ed.  Antennae  eight  segmented  (apparently  nine  seg- 
mented, owing  to  an  apparent  division  of  the  sixth  segment).  Pro- 
thorax  much  longer  than  head  and  somewhat  broadened  posteriorly; 
one  stout  spine  at  each  hind  angle.  Wings  with  two  longitudinal 
veins  which,  with  the  costa,  are  thickly  and  regularly  set  with  quite 
prominent  spines;  fore  fringe  well  developed.  Abdominal  segments 
two  to  eight,  inclusive,  bear  across  the  middle  of  each  dorsal  plate 
four  weak  spines,  of  which  the  middle  two  are  close  together  upon 
anterior  segments  but  diverge  posteriorly. 

This  genus  is  erected  for  the  single  species  hiequalis. 

{^evdoo^  false;  Opif.) 

PSEUDOTHRIPS  INEQUALIS  (Beach). 
Plate  III,  figs.  30-32. 
Thrips  imquolis  Beach,  Proc.  Iowa  Acad.  Sciences,  1895,  III,  (1896),  pp.  22S-22\, 
Femah. — Length  0.88  mm.;  width  of  mesothorax,  0.22  mm.;   gen- 
eral color  yellow;  thomx  and  abdomen  tinged  with  orange. 

Head  full}^  one  and  one-half  times  as  broad  as  long,  slightly  con- 
stricted at  hind  edge,  and  retracted  into  the  prothorax  somewhat; 
cheeks  full;  anterior  margin  nearly  straight.  Eyes  of  medium  size, 
rounded,  slightly  protruding,  slightly  pilose;  ocelli  large,  well  sepa- 
rated, with  orange- red  margins;  ocellar  bristles  present,  but  not  very 
long  or  prominent.  Mouth  cone  moderately  sharp  and  somewhat 
shaded  with  brown  at  tip;  maxillary  palpi  three  segmented.  Antennae 
over  two  and  one-half  times  {is  long  a^  head;  eight  segmented,  though 
there  appear  to  be  nine  segments;  relative  lengths  of  segments  as 
follows: 

12      3^5     _t)_     T     8 
4     7     8.5     8.5     8     8+2     2     3 

Segment  six  has  a  distinct  annulation  around  it  at  four-fifths  its 
length,  the  outer  pai-t  appearing  much  like  a  separate  segment.  Seg- 
ments one  and  two  quite  stout  and  rounded;  three  irregularly,  and 
four  regularly  clavate;  seven  and  eight  cylindrical.  Segment  one 
paler  than  two,  coucolorous  with  head;  three  to  six  pale  yellow  in 
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hasal  parts,  shading  to  dark  brown  toward  the  tips;  seven  and  eight 
dark  brown;  opines  distinct  but  not  prominent,  becoming  more  slen- 
der toward  the  tip. 

Prothorax  alwut  one  and  one-half  times  as  long  a*>  head,  and  one 
and  one  fourth  times  as  broad  at  posterior  edge;  sides  nearly  straight, 
diverging  backward;  dorsal  surface  bearing  a  number  of  small,  dark 
spines,  mosth'  near  lateitil  and  posterior  borders;  one  stout,  promi- 
nent spine  at  eat^h  hind  angle.  Mesothorax  over  one  and  one-half 
times  as  wide  as  head;  sides  rounded  and  converging  anteriorly;  fore 
angles  prominent.  Metathorax  but  little  narrower  than  mesothorax; 
its  sides  nearly  parallel,  curving  inward  abruptly  at  hind  angles. 
Wings  reaching  almost  to  tip  of  abdomen;  two  longitudinal  veins  quite 
prominent;  both  veins  and  costa  thickly  and  regularly  set  with  prom- 
inent dark  brown  spines;  costal  twenty -four  to  twenty-eight,  fore 
vein  eighteen  to  nineteen,  hind  vein  ten  to  eleven,  scale  five,  internal 
one.  Fore  wing  about  one-fifteenth  as  broad  in  middle  as  long,  shaded 
faintly  yellowish:  costal  fringe  well  developed.  Legs  dusky  yellow, 
quite  slender;  fore  femora  slightly  thickened;  femora  and  tibia;  bear- 
ing numerous  short  spines;  inner  side  of  hind  tibiae  with  but  few 
stout43r  spines  except  one  pair  at  tip;  each  hind  tarsal  segment  with 
one  stout,  dark  spine  on  the  side;  a  dark  brown  spot  on  under  side  of 
each  tarsus  at  tip. 

Alxlomen  elongate-ovate;  few  dark  spines  along  the  sides;  segments 
two  to  eight  tear  across  the  middle  of  each  dorsal  plate  four  weak 
spines,  the  middle  two  are  close  together  upon  anterior  segments,  but 
diverge  posteriorly;  posterior  edge  of  nine  bears  a  circlet  of  six  stout 
spines,  the  median  pair  being  only  slightly  more  than  half  as  long 
as  the  others.  All  spines  on  body,  and  j^pines  and  fringes  on  wings 
conspicuously  dark  brown;  abdomen  dusky  yellow,  dark  brown  at 
extreme  tip. 

Redescribed  from  one  female,  '"Type"  of  Miss  Beach. 

Male  unknown. 

J^oi/d  j>f(mt,  — Aster. 

Uahitat. — Ames,  Iowa. 

This  si>ecies  bears  a  close  general  resemblance  to  EuthripH  tritici^ 
with  w  hich  it  was  taken. 

Genus  EUTHRIPS  Targioni-Tozzetti. 
PHYSOPUS.« 
Ocelli  usually  present  but  sometimes  more  or  less  rudimentaiy. 
Antennae  eight  segmented.     Maxillary  palpi  three  segmented.     Pro- 

oThe  name  Phymput  was  used  by  Arayot  and  St^rville  for  this  genus  in  1843,  but  it 
can  not  hold,  as  this  name  was  previously  U8e<l  by  TA*ac}i  for  a  genus  of  the  Neurop- 
tera  in  1817. 

I  have  been  unable  to  see  Targioni-Tozzetti' s  characterization  of  his  genus  Euthrij^iip^ 
but  a-5  nearly  as  I  can  tell  it  may  include  the  species  which  have  been  placed  in  the^ 
genus  Physopusj  and  I  therefore  adopt  it  for  this  genus. 
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thorax  as  long  or  somewhat  longer  than  the  head,  with  two  long  spines 
upon  each  hind  angle  and  one  similar  spine  upon  each  anterior  angle 
in  many  species,  but  this  is  wanting  in  others.  Legs  usually  unarmed, 
but  in  a  few  species  with  a  stout  tooth  on  under  side  of  fore  tibia  at 
end.  Wings  usually  fully  developed  but  sometimes  reduced.  When 
present  they  are  moderately  broad,  have  two  longitudinal  veins  which 
are  set  with  numerous  stout  spines  at  regular  intervals  in  those  species 
having  a  spine  at  the  fore  angle  of  the  pronotum.  Spines  upon 
abdomen  moderately  stout;  anal  spines  long  and  slender. 
These  species  are  active  and  can  spring. 

SYNOPSIS  OF  SPECIES. 

General  color  of  Ixxly  yellow 2. 

General  color  of  body  brown 3. 

Fifth  antennal  segment  about  five-sixths  as  long  as  four orcidentalis  (p.  152) . 

Fifth  antennal  s^nient  about  two-thirds  as  long  as  fourth triliei  (p.  148) . 

Antennae  about  three  times  as  long  as  head fuscus  (p.  154). 

Antennae  but  slightly  more  than  twice  as  long  as  head nervomn  (p.  155). 

EUTHRIPS  TRITICI  (Fitch). 

WHEAT  THRIPS. 

Plate  IV,  figs.  36-39. 

ThripstrUidFiTCB,  Count.  Gent.,  VI,  Dec.  13,  1855,  p.  385. 

Thrips  frUid  Fitch,  Kept,  II,  Nox.  Ins.  N.  Y.,  1857,  pp.  304-308. 

Thrips  trUici  Ash  mead,  Orange  Insects,  1880,  p.  72. 

Thrips  trUici  Osborn,  Canad.  Entom.,  XV,  1883,  pp.  152,  156. 

Thripa  trUici  Osborn,  Trans.  Iowa  St.  Hort.  Soc.,  XVIII,  1883-1884,  pp.  520-521; 

Coll.  Bull.,  2,  Iowa  Agrl.  College,  1885,  pp.  96,  97. 
Tfirips  tritid  Hubbard,  Ins.  Affect.  Orange,  1885,  p.  164,  fig.  77,  pi.  xi,  fig.  5. 
Thrijys  tritid  Forbes,  Centralia,  111.,  Sentinel,  1887;  Prairie  Farmer,  June  4, 1887. 
Tfirips  tritid  Lintner,  Cult,  and  Count.  Gent.,  LI  I,  June  9,  1887,  p.  459. 
Thrips  tritid  Weed,  Prairie  Farmer,  LIX,  1887,  p.  343;  Trana  111.  St  Hort.  Soc, 

1887,  pp.  230-233. 
Thrips  tritid  Osborn,  Insect  Life,  I,  1888,  p.  141. 
Thrips  tritid  Weed,  Popular  Gardening,  III,  1888,  p.  176. 
Thrips^.  CoMsrrocK,  Bull.  XI,  Cornell  Agr.  Exp.  Sta,,  18i89,  p.  131. 
Thrips  tritid  Riley-Howard,  Insect  Life,  I,  1889,  p.  340. 
Thrij)s  triiid  Forbes,  16th  Rept.  St.  Entom.,  111.,  1890,  p.  ix,  pi.  v,  fig.  4;  17th 

Rept.  St.  Entom.,  111.,  1891,  pp.  xiii,  xv. 
Thrips  tritid  Weed,  Ins.  and  Insecticides,  1891,  p.  95. 
Thrips  tritid  Forbes,  Insect  Life,  V,  1892,  pp.  126,  127. 
Thrips  tritid  Webster,  Bull.  45,  Ohio  P:xp.  Sta.,  1892,  pp.  207,  208. 
Thrips  triiid  TowjssEVD,  Canad.  Ent,  XXIV,  1892,  p.  197. 
Thrips  tritid  Bruner,  Rept.  Nebr.  St.  Bd.  Agr.,  1893,  (1893),  p.  457,  fig.  96. 
Tfirips  tritid  Bruner,  Nebr.  St.  Hort.  Rept.,  1894,  (1894),  pp.  163,  214,  fig.  82. 
Thrips  tritid  Ashmead,  Insect  Life,  VII,  1894,  p.  27. 
Tfirips  tritid  Craw,  4th  Biennial  Rept.  St.  Bd.  Hort.,  Calif,  for  1893-94,  1894, 

p.  88. 
Thrips  tritid  Weed,  Ins.  and  Insecticides,  1895,  p.  146. 
Tfirips  tritid  Uzel,  Mon.  d.  Ord.  Thysanoptera,  1895,  pp.  220,  gm^^Tp 
Thrips  tritid  Smith,  I^»onomic  Entom.,  1896,  p.  102,  fig.  73.     ^        o 
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Thrip9  triiici  Lintner,  11th  Kept.  N.  Y.  St.  Entom.,  1896,  pp.  247-250. 
Tkrips  trUiei  Rolfs,  10th  Ann.  Meet.  Fla.  St.  llort.  Soc,  1897,  p.  97. 
Thrips  tr'aid  QrAiNTANCE,  Bull.  42,  Fla.  Agr.  Exp.  Sta.,  1897,  pp.  552-564. 
Thrips  triiici  Powers,  Fla.  Farmer  and  Fruit  Grower  (editorial),  March  27,  1897. 
Thrip*  triiici  QrAiNTANCE,  Bull.  46,  Fla.  Agr.  Exp.  Sta.,  1898,  pp.  77-103,  figs.  1-9. 
Tkrips  tritici  Howard,  Bull.  18,  N.  S.,  U.  S.  Dept.  Agri.,  1898,  p.  101. 
Thrips  iritici  Rolfs,  11th  Ann.  Meet.  Fla.  St.  Hort.  Soc.,  1898,  pp.  34-38. 

Female, — Length  about  1.22  mm.;  width  about  0.26  mm.  Genei'al 
color  brownish  yellow,  thomx  tinged  with  oi-ange. 

Head  three-fourths  as  long  as  broad  and  four-fifths  as  long  as  pro- 
thorax,  but  slightly  withdrawn  therein;  cheeks  but  slightly  arched 
behind  the  eyes  and  converging  slightly  posteriorly;  anterior  margin 
very  nearly  straight;  back  of  head  transversely  striated.  Eyes  large, 
dark,  and  slightly  pilose,  occupying  together  about  three-fifths  the 
width  of  the  head;  ocelli  present,  sub-approximate,  pale  yellow,  mar- 
gined inwardly  with  bright  reddish  orange  crescents;  spines  between 
ocelli  on  each  side  long  and  conspicuous;  post-ocular  spines  shorter. 
Maxillary  palpi  three  segmented.  Antennae  nearly  two  and  one-half 
times  as  long  as  the  head;  relative  lengths  of  segments: 


1       2 

3 

4 

5 

6        7     8 

6    8.7 

13 

12.3 

8.8 

12.5     2.2     4 

Color:  One  pale  yellow;  two  light  brown,  base  sometimes  yellowish; 
three  light  yellow  in  basal  half,  remainder  shaded  light  brown;  four 
and  five  brown,  yellowish  at  bases;  six,  seven,  and  eight  brown. 
Spines  upon  antennal  segments,  especially  two  to  five,  quite  stout  and 
conspicuous. 

Prothorax  rather  rounded,  three-fourths  as  long  as  broad;  one  pair 
of  stout  spines  at  each  angle,  also  one  short  anteriorly  directed  spine 
standing  close  to  lower  one  of  each  fore  pair;  between  each  posterior 
pair  and  median  line  stands  a  row  of  five  spines,  number  four  alone 
being  large;  color  of  prothorax  pale  orange-yellow.  Mesothorax 
rounded  at  anterior  angles;  mesonotal  plate  with  one  stout  spine  at 
each  lateral  angle  and  two  pairs  of  small  spines  on  posterior  margin. 
Metathorax  tapering  but  slightly  posteriorly;  metanotal  plate  bearing 
four  spines  close  together  at  anterior  edge,  the  middle  pair  being 
much  more  stout  and  conspicuous.  Wings  nearly  reaching  the  end  of 
abdomen;  breadth  at  middle  about  one-twelfth  their  length;  shaded 
but  slightly;  each  fore  wing  has  two  longitudinal  veins  extending  from 
base  to  tip  of  wing;  spines  on  veins  at  regular  intervals;  costa  twent}^- 
six  to  twenty-eight;  fore  vein  twenty  to  twenty-two;  hind  vein  fifteen 
to  eighteen;  scale  five,  interior  of  scale  one;  a  light,  sparse  fringe  on 
costa  of  each  wing;  posterior  fringes  heavy  and  wavy.  Legs  clear 
pale  yellow,  sometimes  slightly  shaded  with  light  brown  above,  quite 
thickly  set  with  short  brown  spines;  a  pair  of  stout  spines  at  extremity 


of  each  tibia;  rows  of  spines  on  inner  side  of  hind  tibiaj  rj|thp|'^^^i:. 
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Abdomen  cyliudric^l -ovate,  pointed  at  the  apex;  dark  brown  stripe 
across  segments  two  to  seven  near  their  anterior  edges;  doi*sal  plates, 
except  nine  and  ten,  shaded  more  or  less  with  brown;  three  or  four 
moderately  stout  brown  spines  stand  out  prominently  upon  the  pale 
yellow  sides  of  segments  two  to  eight;  terminal  spines  long,  stout,  and 
dark  colored;  tip  of  abdomen  dark  brown. 

Redescribed  from  eight  females. 

Male, — Length  about  0.7  mm.  (0.6^1:  to  0.80  mm);  width  of  meso- 
thorax  0.195  mm.  (0.18  to  0.22  mm.).  Geneml  color  pale  yellow, 
darkest  upon  pterothorax. 

Eyes  somewhat  smaller  than  those  of  female.  Antennae  al)out  two 
and  one-third  times  as  long  as  the  head.  Relative  lengths  of  segments 
as  follows: 

J_      2    _3^     j^    ^      ^_     T_    S 
4.3    8    11    10.3    7.9     10.1     1.6    2 

Wings  large  and  reaching  beyond  the  tip  of  the  aljdomen.  End  of 
abdomen  (ninth  segment)  bluntly  conical;  tenth  segment  retracted  and 
not  reaching  the  tip  of  the  ninth;  nine  bears  four  pairs  of  long,  stout, 
dark  spines,  of  which  one  pair  stands  on  each  side  near  the  anterior 
end  of  the  segment,  and  one  pair  on  each  side  near  the  tip;  near  the 
middle  above  stand  two  short  spines. 

Described  from  four  specimens. 

J^ood  plants. — Alfalfa,  apple,  asparagus,  aster  (cultivated),  bind- 
weed, blackberry,  buttercup,  canna,  cherry,  clover,  cone-flower,  dan- 
delion, dog-tooth  violet,  English  pea,  goldenrod,  grasses,  hardback, 
heal-all,  heliotrope,  honeysuckle,  hydrangea,  lilies,  mesquite,  orange, 
pea,  peach,  pear,  pink,  plum,  potato,  raspbeiTy,  red  clover,  rose, 
shrubby  Althea^  smartvreed,  SoUdago  h!cohyi\  S2>!7*antJu>s  mnpl^^^ 
squash,  strawberry,  sunflower,  sweet  william,  wheat. 

Ilahitat. — California,  District  of  Columlyia,  Florida,  Illinois,  Iowa, 
Massachusetts,  New  Hampshire,  New  Jerseys,  New  Mexico,  New"  York. 

The  following  descriptions  of  early  stages  are  taken  from  Quain- 
tance:^' 

J^gg* — Size  0.25  by  0.1  mm.;  clear  whitish  in  color;  oblong,  curved 
in  shape. 

Laroa^  firnt  stage, — Length  about  0.5  mm.;  width  of  thorax  nearly 
0.1  mm. ;  body  fusiform,  gmdually  tapering  eaudad  from  fifth  or  sixth 
a})dominal  segment.  Color,  clear  whitish;  eyes  reddish.  Antenna? 
distinctly  four-jointed;  basal  joint  cylindrical,  short;  second  somewhat 
urn-shaped,  with  distim^t  distJil  rim,  about  as  long  as  broad;  third  joint 
conical,  apex  of  cone  united  to  second;  fouilh  fusiform,  widest  near 
basal  fourth,  quit<3  as  long  as  other  three  joints  together.  Joints  two, 
three,  and  four  ringed,  two  and  three  mther  obscurely,  but  on  fourth 
joint   the   rings  are  quite  pronounced,  where,  on   distal   part,  they 
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appear  to  divide  the  joint  into  short,  cylindrical  segments.  On  the 
fourth  joint  the  rings  are  minutely  setate.  Numerous  large  setae  are 
also  present  on  all  joints,  most  numerous  on  fourth.  Legs  stout;  hind 
femur  about  a>s  long  as  tibia;  tarsus  one-jointed,  tenninating  in  claw- 
like fork;  bladder-like  expansion  of  adults  apparently  wanting. 
Abdomen  composed  of  ten  segments,  marked  dorsally  with  four  longi- 
tudinal rows  of  set«e  and  a  row  on  each  side.  All  of  these  setse  appear 
to  be  somewhat  enlarged  and  rounded  distally,  except  one  pair  on 
dorsum  of  last  segment.  On  tenth  segment  these  setae  are  quite  long, 
being  from  two  to  four  times  longer  than  the  others. 

Lanm^  Heccmd stage. — Length  about  1  mm.;  width  of  thoitix  about 
0.22  mm.;  shape  about  as  in  stage  one.  Color  of  body  deep  orange 
yellow;  legs  and  antennae  lighter;  eyes  reddish;  antennae  four-jointed, 
as  in  first  stage;  basal  joint  short,  cylindrical,  about  one-half  as  long 
as  wide;  second,  subcylindrical,  somewhat  longer  than  wide;  third, 
subeonical,  about  a  third  longer  than  wide;  fourth,  about  as  long  as 
proximal  three  together,  fusiform,  thickest  about  basal  fourth.  Joints 
three  and  four  plainly  ringed,  the  rings  of  fourth  joint  quite  distinct 
and  minutely  setate,  as  in  first  stage.  Large  setae  are  also  present 
about  as  in  stage  one.  Femur  of  hind  legs  about  as  long  as  tibia;  tar- 
sus one-jointed,  somewhat  forked  distally,  and  bearing  a  membranous 
expansion. 

Nymph  or  pupa^  young  nymph. — Resembles  the  full-grown  laiTa  in 
shape;  in  color  it  is  much  lighter,  being  light  yellow,  with  legs, 
antennae,  and  wing-pads  still  lighter.     Eyes  reddish. 

In  the  antennee,  legs^  and  wing-pads  the  nymph  skin  appears  some- 
what as  a  sheath  to  these  parts  of  the  foiming  adult.  The  antennae 
are  three  or  four  jointed,  apparently,  thick  and  clumsy.  The  basal 
joint  is  large,  swollen,  slightly  longer  than  wide;  the  second  is  about 
twice  as  long  as  wide  and  somewhat  constricted  in  middle.  Third 
joint  is  about  a  third  longer  than  second,  gradually  tapering  distally 
to  an  obtuse  end.  When  the  nymph  stage  is  first  entered  the  antennae 
project  cephalad  in  normal  position.  In  six  or  eight  hours,  however, 
they  are  laid  back  over  the  head  and  prothorax.  In  the  hind  legs, 
femur  and  tibia  of  about  equal  length;  tai*sus  indistinctly  one- join  ted, 
very  short,  and  rounded  distally.  Wing-pads  short,  scarcely  reaching 
caudal  end  of  second  abdominal  segment,  bearing  one  or  two  setae. 
Abdomen  as  in  larva,  with  dorsal  and  lateral  rows  of  setae,  which,  how- 
ever, are  acute.  On  the  dorsum  of  ninth  segment,  near  caudal  margin, 
are  four  stubby,  hook-like  processes,  curving  cephalad,  which  appear 
to  be  the  four  modified  setae  of  this  region. 

Mature  nymph, — Length  about  1  mm.;  width  of  thorax  about  0.22 
mm.;  color  light  yellow;  shape  very  similar  to  that  of  adult  Thrips. 
Nymph  skin  more  or  less  separated  from  the  body  of  the  adult  within, 
particularly  so  in  the  legs,  antennae,  mouth-parts,  wing-pads,  and 
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caudal  end  of  abdomen.  The  wing-pads  reach  to  about  the  sixth 
segment. 

Life  history, — ''The  life  cycle  of  Thrips  tritici  is  quite  short,  requir- 
ing but  twelve  days.  Eggs  are  deposited  in  the  tissues  of  infested 
plants,  and  hatch  in  three  days.  The  larval  state  lasts  for  about  five 
days,  during  which  time  the  insect  makes  two  molts,  the  second  when 
entering  the  nymph  stage.  The  nymph  stage  continues  for  about 
four  days,  during  which  time  they  take  no  food,  rarely  move  to  any 
extent,  but  remain  hidden  away.'' 

Economic  considerations, — ^This  is  one  of  the  most  widely  spread 
and  generally  injurious  species  in  this  country.  The  specimens  from 
which  Fitch  described  the  species  were  taken  at  Geneva,  Wisconsin, 
from  a  wheat  field  which  was  being  injured  by  the  little  pests.  At 
various  times  it  has  been  noticed  swarming  in  the  blossoms-  of  orange 
and  causing  injury  thereto.  It  is  a  very  common  species  on  a  large 
number  of  flowering  plants,  both  wild  and  cidtivated,  but  unless  pres- 
ent in  great  numbers  their  injuries  are  likely  to  pass  unnoticed.  By 
far  the  greatest  damage  appears  to  be  done  to  strawberries,  in  the 
blossoms  of  which  they  swarm,  and  by  their  punctures  of  the  essential 
parts  of  the  flower  they  prevent  its  fertilization  and  the  consequent 
development  of  the  fruit.  This  failure  of  bloom,  though  perhaps  pro- 
duced at  times  by  other  insects  and  in  other  ways,  is  known  to  grow- 
ers as  "buttoning."  The  most  serious  injuries  have  been  reported 
from  Florida  and  Illinois.  In  Florida  the  strawberry  crop  in  some 
sections  has  been  reduced  to  one-third  in  dry  seasons. 

EUTHRIPS  OCCIDENTALIS  Pcrgande. 

27irip««p.  Coqxtillett,  Ins.  life,  IV,  1891,  p.  79. 

Euihrips  occiderUalis  Perqandk,  Ins.  Life,  VII,  1895,  p.  392. 

Fefmal^, — Length  about  i  mm.;  width  at  mesothorax  about  one- 
fouilh  the  body  length.  General  color  head  pale  lemon  yellow, 
thoitix  orange  yellow,  abdomen  brownish  yellow. 

Head  about  one  and  one-third  times  as  broad  as  long,  three-fourths 
as  long  as  the  prothorax  and  considerably  withdrawn  into  the  latter. 
Eyes  rather  large,  occupying  together  about  three-fifths  the  width  of 
the  head,  dark,  slightly  pilose;  ocelli  subapproximate,  pale  yellowish, 
margined  with  reddish  orange  crescents;  one  very  prominent  spine 
between  ocelli  on  each  side;  post-ocular  spines  very  conspicuou.s. 
Maxillary  palpi  three  segmented.  Antenna^  about  two  and  one-half 
times  as  long  as  the  head;  first  segment  slightly  shorter  than  the  style; 
two  is  one  and  one-half  times  as  long  as  one;  three  is  longest;  four  is 
six-sevenths  as  long  as  three;  five  is  five-sixths  as  long  as  four;  six 
nearly  as  long  as  three;  seven  very  short,  al.x)ut  one-fourth  as  long  as 
five;  eight  is  one  and  three-fifths  times  as  long  as  seven.  Color  of  one 
translucent  whitish;  two  brownish  yellow  (unifjo|jp)^J:g^^2P*^^  ^^ 
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three,  four,  and  five  pale  yellowish;  apical  parts  shading  quite 
abruptly  to  light  brownish;  six  uniformly  brown;  style  slightly 
lighter  than  six.  Spines  upon  antennal  segments,  especially  two  to 
four,  are  unusually  stout  and  prominent. 

Prothorax  nearly  one  and  one-third  times  wide  as  long;  color 
intermediate  between  that  of  head  and  pterothorax.  One  pair  of 
prominent,  stout  spines  at  each  angle;  one  short  anteriorly  directed 
spine  close  to  the  lower  one  of  each  fore  pair;  a  row  of  five  small 
spines  (the  fourth  is  stoutest)  stands  on  each  side  of  hind  margin 
between  pair  at  angle  and  median  line.  Anterior  angles  of  mesotho- 
rax  rounded;  metathorax  slightly  narrower  than  mesothomx,  its  sides 
nearlj'  straight  and  parallel;  mesonotal  plate  bears  one  stout  spine  at 
each  lateral  angle  and  two  pairs  of  small  spines  on  posterior  margin; 
metanotal  plate  bears  two  pairs  of  spines  close  to  anterior  edge,  the 
middle  pair  being  much  the  stouter;  color  of  pterothorax  bright 
orange.  Wings  very  slightly  yellowish;  both  longitudinal  veins 
extend  from  base  to  tip  of  wing;  both  internal  and  the  costal  veins 
bi»ar  very  stout,  brown  spines  set  at  regular  intervals;  costa  twenty- 
four  to  twenty-six,  fore  vein  nineteen  to  twenty -two,  hind  vein  fifteen 
to  eighteen,  scale  five,  internal  on  scale  one.  Fringe  upon  costal  edge 
is  very  light,  that  upon  hind  edge  is  long  and  wavy;  cross  veins  can 
sometimes  be  seen  between  the  longitudinal  veins  and  between  the 
fore  and  costal  veins  at  about  two-fifths  their  length  from  base  and 
sometimes  a  third  at  about  four-sevenths  between  the  fore  and  costal 
veins.  Legs  uniformly  concolorous  with  head,  bearing  numerous 
small  spines;  a  pair  of  strong  spines  at  inner  side  of  tip  of  each  tibia. 

AMomen  elongate-ovate  in  outline,  conical  at  apex;  a  transverse, 
narrow,  brown  band  extends  ju'ross  anterior  part  of  segments  three  to 
seven;  brownish  tinge  on  abdomen  fades  behind  sixth  segment  leaving 
only  the  apex  of  the  cone  brown;  a  group  of  three  or  four  stout  spines 
stands  ui)on  each  side  of  segments  two  to  eight;  tenninal  spines  long, 
stout;  all  spines  brown. 

JIah\ — length  about  0.05  mm.;  width  about  0.17  mm.  Lighter  in 
color  than  the  females;  nearly  a  uniform  lemon  yellow,  slightly  darker 
on  throjix;  form  more  slender;  apex  of  abdomen  blunt,  terminated  on 
sides  by  two  pairs  of  long,  stout,  inward  curving  spines;  ninth  seg- 
ment also  beai-s  two  pairs  of  very  long,  stout  spines  near  its  posterior 
border  and  near  the  dorsal  line  on  this  segment  is  a  pair  of  short 
Hpinej?^;  the  brown  bands  across  the  abdomen  of  female  are  wanting  in 
males  and  they  have  fewer  spines  on  sides  of  segments* ;  the  bright 
orange-colored  testes  are  very  prominent. 

Food  plants, — Apricot,  orange,  potato^  and  various  weeds. 

Ilahitnt.  — ( yalif  or  n  ia. 

Redescribed  from  specimens  at  the  U.  S.  Department  of  Agriculture, 
Division  of  Entomology— presumably  types.  ^^^^^^  by  ^OOgie 
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Rimutrkn, — This  species  is  very  similar  to  EuthHps  trUwi  (Fitch), 
but  it  has  a  longer  though  more  retracted  head,  which  is  also  slighth^ 
wider;  the  terminal  segment  of  the  antenna  is  one  and  three-fifths 
times  as  long  as  seven;  spines  on  body  stouter  and  more  prominent 
Both  Exdhrips  tritici  and  EuthHps  occidentalis  approach  very  closely 
to  Phys(ypus  nigriveiitris  Uzel. 

EUTHRIPS  FUSCUS,  new  species. 
Plate  IV,  figs.  40,  41. 

Female. — Length  0.93  mm.  (0.70  to  1.08  mm);  width  of  mesothorax 
0.21  mm.  (0.18  to  0.24  mm.).  General  color  brown.  In  dark  speci- 
mens the  abdomen  is  blackish  brown;  in  light  specimens  the  general 
color  is  yellowish  brown. 

Head  about  one  and  one-half  times  as  wide  as  long,  about  one-fourth 
retracted  into  prothorax;  occiput  deeply  wrinkled  transversly;  ante- 
rior margin  of  head  slightly  and  smoothly  elevated  in  middle;  cheeks 
straight  and  parallel.  Eyes  moderately  large,  occupying  together 
about  one-half  the  width  of  the  head,  dark,  slightly  protruding; 
margins  pale  yellow;  ocelli  smaller  than  facets  of  eye,  pale  yellow, 
margined  with  dark  red,  widely  separated,  posterior  ones  contiguous 
wuth  yellow  margins  around  eyes;  one  stout  spine  in  front  of  each 
posterior  ocellus.  Mouth  cone  short  and  tapering  abruptly;  maxil- 
lary palpi  slender,  three  segmented.  Antennas  inserted  a  little  below 
the  margin,  about  three  times  as  long  as  dorsal  length  of  head; 
relative  length  of  segments: 


1 

2 

3 

4      5        6 

7 

8 

5.5 

8.8 

10.4 

10.2     9     11.7 

2.3 

3.3 

First  segment  rounded,  one-third  broader  than  long;  two  is  cup- 
shai>ed;  three  to  six  subequal  in  thickness;  three  to  five  somewhat 
clavate;  three  with  very  slender  peduncle;  six  cylindrical-ovate. 
Antenna?  quite  uniformly  brown  (sometimes  three,  four,  and  five 
lighter  gray-brown,  especially  at  bases),  only  segment  three  somewhat 
more  yellowish;  spines  on  segments  two  to  five  quite  stout  and  dark 
colored.     Color  of  head  uniform  grayish  to  orange-brown. 

Prothorax  fully  one  and  one-half  times  as  wide  Jis  long  and  one  and 
two-fifths  times  as  long  as  the  head;  sides  arched;  angles  rounded; 
wider  behind  than  in  front;  one  large  curved  spine  at  each  anterior 
angle  and  another  on  anterior  margin  between  this  and  the  median 
line;  two  stout  spines  at  each  posterior  angle,  the  inner  one  of  which 
is  nmch  the  weaker;  also  a  stout  spine  on  the  posterior  edge  between 
the  pair  and  the  median  line;  other  spines  on  prothorax  small  and  not 
conspicuous.  Mesothorax  but  very  little  wider  than  the  prothorax; 
projecting  prominences  at  anterior  angles;  niesonoUun^brgad,  without 
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prominent  spines;  posterior  edge  nearl}^  straight  for  one-third  the 
width  of  the  segment;  nietathorax  narrows  abruptly  after  the  anterior 
edge  till  narrower  than  prothorax,  then  sides  run  nearly  pai*allei  to 
abdomen;  mesonotum  with  two  pairs  of  spines  near  anterior  edge,  the 
outer  one  of  each  pair  being  much  less  stout  than  the  inner  one;  nieso- 
thorax  and  metathorax  together  not  longer  than  the  prothorax.  Wings 
reduced,  barely  reaching  to  the  first  abdominal  segment;  pads  set  with 
sevei"al  stout  spines.  Legs  of  medium  length  and  of  moderate  size, 
quite  thickly  set  with  short  bristles,  concolorous  with,  or  usually 
lighter  than  body;  bases  of  posterior  femora  and  inner  sides  of 
posterior  tibiae  more  yellowish;  thorax  colored  nearly  like  head. 

Abdomen  one  and  one-half  times  as  wide  as  the  mesothorax  (short- 
winged  female)  and  twice  as  long  a.s  broad,  or  nearly  twice  as  long  as 
head  and  thorax  together;  elliptical  in  outline  except  that  apex  is 
conical;  broad,  dark  bands  cross  the  abdomen  at  the  anterior  edge  of 
dorsal  plates  on  segments  two  to  eight.  Each  segment  except  one  and 
ten  beai*s  two  or  three  short,  stout  spines  on  sides;  in  addition  to 
these  nine  bears  a  circlet  of  eight  unusually  long,  strong  spines,  and 
ten  also  bears  a  circlet  of  six  long  spines  though  these  are  somewhat 
shorter  than  those  on  previous  segment.  Segment  ten  is  split  open 
above;  color  of  abdomen  yellowish  brown  to  brown-black,  usually  con- 
.siderably  darker  than  head  and  thorax;  segments  usually  more  or  less 
telescoped. 

Described  from  eighteen  short  winged  females  taken  in  hibernation 
in  February  and  November. 

Cotyj}e.—Csit.  No.  6328,  U.S.N.M. 

FiKpd  plant.  — Grass  ? 

Habitat,  — Massachusetts. 

Life  history  unknown. 

EUTHRIPS  NERVOSUS  (Uzcl). 
Plate  III,  figs.  33,  34;  Plate  IV,  fig.  ^5. 

Phyaopus  nervosa  Uzel,  Monographic  d.  Ord.  Thysanoptera,  1895,  p.  102. 
Thnps  (Euthrips)  maidu  Beach,  Proc.  Iowa  Acad.  Sciences,  1895,  III  (1896), 
pp.  219,  220. 

FeiYUile, — Length  1.33  mm.  (1.22  to  1.39  mm.);  width  of  meso- 
thorax 0.32  ram.  (0.28  to  0.34  mm.).  General  color  dark  yellowish 
brown. 

Head  somewhat  pentagonal  in  form,  not  as  long  as  wide;  cheeks 
.straight  and  converging  slightly  posteriorly;  front  broad  and  obtusely 
angular;  back  of  head  tmnsversely  wrinkled  and  bearing  a  few  minute 
spines.  Eyes  rather  small,  black  with  light  yellow  borders,  rounded 
or  oval  in  outline;  ocelli  yellow,  widel}'  separated,  posterior  ones  con- 
tiguous with  light  borders  around  eyes;  one  very  long  slender  spine 
on  each  side  midway  between   ocelli.     Mouth  cone  pointed,  tipped 
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with  })iafk;  maxillary  palpi  three  segmented.  Antennae  slightl}'  more 
than  twice  a8  long  as  head  and  very  slender  beyond  second  segment: 
comparative  lengths  of  segments  as  follows: 

1      2      3^       4       _5_    _6       7     8 
6     10     U     12.5     11.4     15:3     8     4 

Color  of  antennae  dark  brown,  except  segments  three  and  four  and 
extreme  base  of  five  abruptly  yellow.  Spines  on  first  segments  quite 
dark  and  conspicuous,  becoming  paler  and  more  indistinct  toward  the 
tip. 

Prothoi-ax  approximately  as  long  as  head  and  a  little  wider,  almoBt 
rectangular  in  form,  bearing  many  prominent  spines;  one  at  each  fore 
angle  and  two  at  each  hind  angle  are  longest;  one  half  way  between 
fore  angle  and  median  line  on  front  margin  and  one  similarh^  placed 
on  hind  margin  are  intermediate  in  size;  numerous  others  are  smaller. 
Color  of  head  and  prothorax  dark  brown.  Mesothorax  approximately 
as  wide  as  length  of  antenna*;  front  angles  obtusel}'  rounded;  metanotal 
plate  bears  four  spines  close  to  front  edge,  the  middle  pair  being  large 
and  prominent,  the  others  small ;  pterothorax  yellowish  brown.  Wings 
present,  fully  as  long  as  the  abdomen,  about  one-tw^elfth  as  broad  as 
long,  sharply  pointed  at  ends;  surface  of  wings  thickly  covered  with 
minute,  dark-colored  spines;  both  longitudinal  veins  and  costa  of  fore 
wing  thickly  and  regularly  set  with  quite  long,  dark  colored  spine**; 
costa  has  from  twenty-five  to  twenty -nine,  fore  vein  from  sixteen  to 
twenty-two,  hind  vein  from  fourteen  to  sixteen;  fore  wings  shaded 
with  gray;  veins  not  prominent;  costal  fringe  of  fore  wings  weak  and 
less  than  twice  as  long  as  costal  spines.  Legs  modei"ateh'  long,  not 
thickened;  femora  dark  brown,  yellow  at  extremities;  tibia?  and  tarsi 
yellow;  tibia?  shaded  more  or  less  with  brown  around  middle  and  tarsi 
with  prominent  dark  brown  spot  at  tip  within;  each  tibia  with  a  pair 
of  prominent,  dark  V)rown  spines  at  tip  within  and  a  row^  of  from  five 
to  seven  short  brown  spines  on  inner  side  of  hind  tibia?. 

Abdomen  about  two  and  one-half  times  as  long  as  width  of  meso- 
thorax, somewhat  cylindrical  in  shape,  but  enlarging  from  base  to  hind 
edge  of  second  segment  and  tapering  evenly  from  eighth  segment  to 
tip.  Spines  along  sides  and  around  tip  of  abdomen  very  dark  brown 
and  conspicuous;  those  on  segments  nine  and  ten  are  long  and  sub- 
equal  on  both  segments.  Color  of  abdomen  dark  brown,  shading 
toward  tip;  connective  tissue  yellow;  l^st  segment  split  open  above. 

Redescribed  from  six  females;  no  males  found.  Compared  and 
identified  with  Tkrqm  {Euthr!j}H)  vtaidis  Beach. 

Food plunts. — Corn,  various  grasses  (first  spring  flowers,  Uzel). 

//^/i/^/^— Bohemia  (Uzel);  Ames,  Iowa;  Amherst,  Massachusette. 

Life  history  unknown,  except  that  it  hibernates  in  turf. 

Digitized  by  ^OOQ IC 
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SCOLOTHRIPS,  new  genus. 

Head  wider  than  long,  retracted  considerably  into  prothorax. 
Eyes  protruding;  ocelli  present.  Maxillary  palpi  three  segmented. 
AntennsB  short  and  thick;  sense  cones  very  long.  Prothorax  slightly 
longer  than  head  and  somewhat  broadened  posteriorly.  Spines 
arranged  as  follows:  One  at  each  anterior  angle,  one  halfway  between 
these  angles  and  the  median  line,  one  at  the  middle  of  each  side,  two 
at  each  hind  angle,  and  one  between  this  pair  and  the  middle  of  the 
hind  margin.  Wings  present,  slender,  with  two  longitudinal  veins 
and  ring  vein  strongly  developed;  fore  fringe  very  weak  but  spines  on 
veins  very  strong.  Intermediate  abdominal  segments  with  one  spine 
on  each  side  at  the  hind  angle. 

This  genus  is  erected  for  the  species  O-muvulahis. 

(sKcokoz^  prickly  or  thorny;  Opif,) 

SCOLOTHRIPS  6-MACULATUS  (Pergande) 

Plate  IV,  figs.  42-46. 

TItrips  e-maculata  Pergande,  Trans.  St.  Louis  Acad.,  V,  1894,  p.  642. 

Tkrips  pallida  Beach,  Proc.  Iowa  Acad.  Sciences,  1896,  III,  (1896),  pp.  226-227. 

Female. — Length,  0.83  mm.  (0.72  to  0.97  mm.);  width  of  meso- 
thorax,  0.21  mm.  (0.18  to  0.25  mm.).    General  color  clear  pale  yellow. 

Head  about  three-fourths  as  long  as  wide,  frequently  considerably 
retracted  within  prothorax,  even  to  the  eyes  sometimes;  cheeks 
straight  and  parallel;  front  margin  rounded;  vertex  elevated  between 
the  eyes.  Eyes  large,  protruding;  posterior  ocelli  nearly  contiguous 
with  margins  of  eyes;  one  very  long,  backwardly  curved  spine  stands 
in  front  of  each  posterior  ocellus,  and  two  pairs  of  curved  spines  stand 
upon  the  margin  in  front.  Maxillary  palpi  slender,  three  segmented; 
labial  palpi  very  long  and  slender.  Antenna  rather  short  and  com- 
pact; inserted  below  front  margin;  approximate  at  base,  relative 
lengths  of  segments: 


1 

2      3 

4 

5 

6      7 

8 

4.2 

7    7.4 

(5.7 

6.1 

i)     2.5 

3.5 

Segment  one  cylindrical,  about  two- thirds  as  thick  as  two,  which  is 
more  rounded;  seven  and  eight  rather  thick.  Color  of  one  and  two 
nearly  white,  the  remainder  almost  uniformly  dusky  gray;  spines  on 
segments  two  to  five  long  and  prominent  as  are  the  sense  cones;  the 
sense  cone  on  the  inner  side  of  six  arises  below  the  middle  of  the 
segment  and  reaches  beyond  the  end  of  the  seventh. 

Prothorax  slightly  longer  than  the  head,  but  only  about  three-fourths 
as  long  as  wide,  broadened  somewhat  posteriorly  and  rounded  at  hind 
angle«»,  sides  curving  gently  inward  anteriorly;  spines  extremely  long 
and  slender,  arranged  as  follows:  One  at  each  anterior  angle,  one  half 


158  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxti. 

way  between  these  and  the  median  line,  one  at  middle  of  each  side,  two 
at  each  hind  angle,  and  one  between  this  pair  and  middle  of  hind  mar- 
gin. Mesothorax  about  one  and  one-third  times  as  wide  as  the  pro- 
thorax,  with  one  slender  spine  at  middle  of  each  side.  Wings  long, 
reaching  nearly  to  tip  of  abdomen,  at  middle  about  one-sev^enteenth  as 
broad  as  long,  pointed  at  tips.  Fore  wing  with  two  longitudinal  veins 
and  a  very  heavy  ring  vein;  hind  longitudinal  vein  branches  from  the 
fore  vein  at  about  one-third  the  length  of  the  wing.  Spinels  upon 
costal  and  both  longitudinal  veins  very  long  and  stout,  fully  equaling 
those  upon  the  anal  segments;  costal  vein  bears  from  fifteen  to  twentN^ 
fore  vein  from  nine  to  eleven,  hind  vein  five  or  six  (the  third  and 
fourth  spines,  sometimes  the  second  also,  which  1  have  counted  a*« 
standing  u|X)n  the  fore  vein,  stand  at  the  same  angle  to  the  wing  as  do 
those  upon  the  hind  vein  and  really  belong  thereto,  though  the  veins 
have  united);  the  front  fringe  of  the  fore  wings  is  extremely  sparse, 
short  and  weak,  and  does  not  extend  to  the  tip;  hind  fringes  also 
unusually  short.  Fore  wings  are  chaiucterized  by  three  light  brown- 
ish spots  on  each — one  at  base  of  wing,  one  immediately  beyond  sepa- 
ration of  longitudinal  veins,  and  the  third  halfway  from  the  second 
to  the  tip  of  the  wing  (the  third  is  a  band  extending  dear  across  the 
wing).    Legs  concolorous  with  body,  sparsely  set  with  slender  spines. 

Abdomen  cylindrical-ovate,  pointed  at  extremity,  surface  smooth; 
only  one  spine  of  any  prominence  at  posterior  side  angles  of  segments 
two  to  eight;  spines  upon  segments  nine  and  ten  not  as  strong  as  those 
upon  the  wings;  color  nearly  uniformly  pale  3^ellow  without  prominent 
markings. 

Redescribed  from  ten  specimens. 

Jfale. — Male  smaller  than  female,  but  otherwise  agreeing  very  closely 
with  the  foregoing  description.  Abdomen  bluntly  ironical  at  tip;  tenth 
segment  partially  retracted  within  ninth,  which  is  cut  out  in  last  half 
above  the  tenth;  spines  borne  on  top  and  sides  of  nine  are  shorter  and 
weaker  than  those  on  wings. 

Descri])ed  from  one  specimen. 

F(K)d plants, — *' Found  on  many  plant**  infested  with  red  spider,  on 
whicli  it  has  repeatedly  been  observed  to  feed." — Pergande.  "Feed- 
ing on  mites  in  fold  of  cottonwood  leaf." — Bruner.  Taken  on  bean, 
blackl>erry,  elm,  and  hop. — Beach. 

JIahitat, — Missouri  ?;  Ames,  Iowa;  Barraboo,  Wisconsin;  Lincoln, 
Nebraska. 

Thrlps  pallida  Beach  is  positivel}'^  identical  with  this  species,  as  has 
been  learned  from  an  examination  of  her  types. 

Genus  RAPHIDOTHRIPS  Uzel. 

Ocelli  present.  Antenna?  eight  segmented;  the  fifth  segment  short 
and  cut  off  abruptly  at  the  end  so  that  it  joins  the  base  of  the  sixth  by 
an  unusually  broad  sui*face;  style  very  slender,  composed  of  two  e(|ually 
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long  segments,  which  are  together  as  long  as  are  the  fifth  and  sixth. 
Maxillan'  palpi  three  segmented.  Prothorax  a  little  longer  than  the 
head  and  somewhat  broader  at  the  hind  than  at  the  fore  edge;  no  long 
spine  at  the  front  angles,  but  two  at  each  hind  angle.  Legs  unarmed. 
Wings  usually  reduced,  but  when  present  they  are  of  medium  length, 
and  have  two  longitudinal  veins  which  are  set  with  small  spines. 
I  find  here  only  the  new  ^^^c\es  fuacipervfiU. 

RHAPHIDOTHRIPS  FUSCIPENNIS,  new  species. 

Plate  V,  figs.  46-48. 

FemnU, — Length  1.32  mm.  (1.20  to  1.66  mm.);  width  of  meso- 
thorax  0.24  mm.  (0.22  to  0.27  mm.).  General  color  nearly  uniform 
chestnut  brown. 

Head  as  long  as  wide,  but  little  shorter  than  prothorax,  into  which 
it  is  retracted  a  little;  anterior  margin  slightly  elevated  and  rounded; 
constricted  a  bit  close  behind  the  eyes;  cheeks  nearly  stmight  behind 
the  constriction  and  diverging  slightly  posteriorly  so  the  head  is 
widest  at  hind  edge;  l)ack  of  head  finely  striated.  Eyes  quite  large, 
rounded,  protruding;  margins  light;  ocelli  present,  larger  than  facets 
of  eye,  light  colored  with  dark  crescentic  margins,  well  separated,  but 
posterior  ones  not  contiguous  with  margins  around  eyes;  ocellar  spines 
very  long  and  conspicuous;  post-ocular  spines  quite  large.  Mouth 
cone  extending  Imck  to  anterior  edge  of  mesosternum,  slender,  so  that 
head  from  below  appears  considerably  elongated;  labial  palpi  small; 
maxillary  palpi  quite  long,  slender,  and  three  segmented.  Antennae 
twice  as  long  as  head;  relative  lengths  of  segments: 


12     3 
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5.8     !»     11 

10.3 

6.25 

10.5 

8.2 

8.25. 

First  segment  shoilest,  cylindrical;  second  cup-shaped;  third  pedi- 
cellate; third,  fourth,  and  sixth  are  approximate!}^  equal  in  thickness; 
third  and  fourth  elliptical;  fifth  constricted  at  base  and  increasing  in 
size  to  apex,  where  it  is  cut  off  abruptly  and  unites  by  its  entire  width 
to  the  equally  broad  base  of'  sixth,  w^hich  tapers  gradually  from  one- 
third  its  length  to  its  apex,  where  it  is  but  slightly  wider  than  seventh; 
seventh  and  eighth  slender,  cylindrical.  Color:  First  and  second  uni- 
formly slightly  lighter  brown  than  head;  third  and  fourth  pale  yellow 
with  slight  brownish  tinge;  fifth  shading  from  color  of  fourth  to  a  lit- 
tle lighter  than  sixth;  sixth,  seventh,  and  eighth  gra}^ -brown;  spines 
long  and  fairly  conspicuous. 

Prothorax  slightly  wider  than  long,  widest  at  posterior  angles;  sides 
but  slightly  arched;  no  prominent  spines  at  anterior  angles;  two  stout 
spines  stand  close  together  at  each  posterior  angle;  surface  finely 
striated  and  set  with  a  few  scattered  small  spines;  l)ases  of  spines  light 
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yellowish;  pronotum  frequently  extending  considerably  over  front 
edge  of  niesonotal  plate.  Mesothorax  about  one  and  one-third  times 
aH  wide  as  the  prothorax  and  considerably  wider  than  metathorax, 
ex(»ept  at  its  anterior  edge;  anterior  angles  of  mesothorax  very  acute; 
no  conspicuously  large  spines  upon  pterothorax.  Wings  sometimes 
reduced;  when  present,  long  and  about  one-thirteenth  as  broad  in 
middle  as  long;  fore  wings  shaded  with  grB,y,  pale  brownish  along 
veins,  clear  at  Imse;  second  longitudinal  vein  arises  at  about  two-fifths 
the  length  of  the  wing,  its  origin  indistinct.  Spines  upon  all  veins 
quite  long  and  slender,  but  not  thickly  set  or  very  conspicuous;  costa 
bears  seventeen  to  nineteen,  fore  vein  eight  or  nine,  hind  vein  eight 
or  nine.  Wing  pads,  when  present,  not  overreaching  the  pterothorax. 
Ijegs  uiodemtc^ly  strong,  but  not  thickened;  feiuom  and  tibia*  dark 
brown  like  body;  inside  of  fore  tibiae,  extreme  tips  of  the  others  and 
all  tarsi  pale  gmy  or  yellow;  logs  scatteringly  set  with  line  spines, 
apex  of  hind  tibiai^  alone  }K>aring  a  pair  of  stouter  spines. 

Abdomen  very  long — almost  twice  as  long  as  head  and  thorax 
together — and  three  times  as  long  as  broad,  nearly  cylindrical,  taper- 
ing abruptly  from  anterior  edge  of  eighth  segment  to  the  apex;  seg- 
ments overlapping  more  or  less  when  abdomen  contains  no  eggs;  color 
uniform  dark  brown  without  conspicuous  markings  or  spines  except 
those  upon  two  terminal  segments,  which  are  quite  long  and  slender. 

Described  from  six  females,  five  of  them  long- winged. 

(7ofyj)e,—Ciit  No.  6329,  U.S.N.M. 

Male  unknown. 

This  species  agrees  very  closely  in  most  respects  with  7?.  loiigl^yloRa 
Uzel,  but  differs  in  the  following  points:  Head  as  wide  as  long;  second 
antennal  segment  somewhat  shorter  than  third,  fourth,  and  sixth;  fifth 
segment  lighter  colored  at  tip  than  sixth.  Body  length,  average  (exclu- 
sive of  egg-filled  females),  1.25.mm. 

Food  plant, — Grass. 

Ilahitnt,  — Massachusetts. 

Life  history  unknown. 

Genus  ANAPHOTHRIPS  Uzel. 

Ocelli  present.  Antennae  eight  segmented  (apparently  nine  in 
A,  striatm).  Maxillary  palpi  three  segmented.  Prothorax  about  as 
long  as  head.  Legs  unarmed.  Wings  usually  present  (usually  absent 
in  the  fall  generations  of  striahw),  with  two  longitudinal  veins;  spines 
upon  veins  small  and  inconspicuous.  No  stout  spines  at  angles  of  pro- 
thorax; all  spines  on  body  shoi-t  except  the  anal  spines,  which  are  short 
and  slender  (in  stnafm  they  are  short  and  stout). 

Males  have  usually  two  pairs  of  very  short,  stout  spines  upon  the 
ninth  abdominal  segment  above,  of  which  the  anterior  pair  is  stronger 
than  the  posterior.  Digitized  by  ^OOg le 
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Species  of  this  genus  have  no  power  of  springing. 
In  this  genus  I  find  only  the  species  striatals. 

ANAPHOTHRIPS  STRIATUS  (Osbom). 

GRASS  THEIPS. 

Plate  V,  figs.  49-61. 

Lmdhrips  poaphtigusCkyvsTOCKy  Syllabus  ot  Course  of  Lectures  at  Cornell  and 

Peoria,  1875,  p.  120. 
Umothrips  poaphagus  Limtner,  Kept  N.  Y.  Agr.  Soc.,  1881-82. 
Thrips  ttriata  Osborn,  Can.  Ent.,  XV,  1883,  p.  155. 
lAviotkrips  poaphagus  Fbrnald,  Grasses  of  Maine,  1885,  p.  42. 

N.  E.  Farmer,  June  19,  1886. 

• LiNTNER,  3d  Rept  Ins.  N.  Y.,  1887,  pp.  96-98. 

LhnolhHp8  poaphagus  CoHanrocK,  Introd.  to  Ent.,  1888,  p.  127. 
Thrips  striatus  Packard,  Ent  for  Banners,  1888,  p.  73. 

Fletcher,  Ent.  Amer.,  IV,  1888,  p.  152. 

Howard,  Ent.  Amer.,  IV,  1888,  p.  152. 

Limothrips  poaphagtts  Osborn,  Ins.  Life,  I,  1888,  p.  140. 

Thrips  striatus  Packard,  Stand.  Nat.  Hist,  2d  ed.,  II,  Append.,  1888. 

Flftchbr,  19th  Rept  Ent  Soc.  Ont,  1888,  p.  11. 

Fletcher,  Ann.  Rept  Exp.  Farms,  1888,  pp.  59-62. 

Limothrips  poaphagus  Lintnkr,  Rept.  N.  Y.  Agr.  Soc,  1888. 

PMoeothrips poaphagus  Fletcher,  20th  Rept.  Ent.  Soc.  Ont,  1889,  pp.  2,  22. 

Brodie,  20th  Rept  Ent  Soc.  Ont,  1889,  p.  8. 

Umolhrips poaphagus  IjimsvR,  5th  Rept  N.  Y.  St  Ent,  1889,  pp.  153,  304. 

Osborn,  Can.  Ent,  XXIII,  1891,  pp.  93,  96. 

Fletcher,  Ins.  Life,  V,  1892,  p.  124. 

Forbes,  Ins,  Life,  V,  1892,  p.  127. 

Fletcher,  Ann.  Rept  Exp.  Farms,  1892,  p.  3. 

Limothrips  poaphagus  Comstock,  Man.  for  Study  of  Ins.,  1895,  p.  120. 
lAmdhrips  poaphagus  Uzel,  Mon.  d.  Ord.  Thysanopt,  1895,  pp.  279, 435, 446, 448. 
Thrips  striata  Uzel,  Mon.  d.  Ord.  Thysanopt,  1895,  p.  220. 

HoPKiNS-RuMSEY,  Bull.  44,  W.  Va.  Agr.  Exp.  Sta.,  1896,  pp.  270, 271. 

Smith,  Economic  Ent,  1896,  p.  102. 

Putnam,  N.  E.  Farmer,  July  2,  1898. 

Anaphothrips  striata  Hinds,  37th  Ann.  Rept.  Mass.  Agr.  College,  1900,  pp.  81-105, 

4  pis.,  33  figs. 
Anaphothrips  striata  Fernald  and  Hinds,  Bull.  67,  Mass.  Agr.  Exp.  Sta.,  1900, 

pp.  3-9,  pi.  I,  figs.  1-6. 

Female. — Length  1.3  mm.  (1  to  1.6  mm.);  width  of  mesothorax  0.25 
mm.  (0.23  to  0.26  mm.).  General  color  yellow,  with  more  or  less  dusky 
or  brownish  shading  upon  some  parts. 

Head  very  slightly  wider  than  long,  rounded  in  front;  cheeks  straight 
and  parallel ;  surface  back  of  eyes  faintly  striated ;  head  yellow  with 
brown  posterior  border,  without  long  spines.  Eyes  small,  rounded, 
black  or  very  deep  purplish  i-ed ;  ocelli  subapproximate,  yellow,  with 
orange-red  margins.  Mouth  cone  moderately  sharp,  and  very  promi- 
nently tipped  with  black ;  maxillary  palpi  three  segmented.  Antennae 
approximate,  about  twice  as  long  as  head,  eight  segmented,  though^ 
Proc.  N.  M.  vol.  xxvi— 02 11 


162  PROCEEDiyaS  of  the  national  MUSEVSf.  VOL.  XXVI, 

apparent!}'  iiiiu*  socmen  ted,  owing  to  the  division  of  the  sixth  seg- 
ment by  an  ohlicjue  suture  at  about  three-fourths  its  length.  Rela- 
tive lengths  of  segments; 
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5    s.r> 

Segments  one  and  two  rounded;  three  to  six  fusiform.  One  is  pale, 
almost  white;  two  light  brown;  three  lighter  than  two;  three  to  six 
shading  gradually  to  dark  brown,  almost  black;  spines  pale  and  not 
conspieiious. 

Prothorax  but  slightly  longer  and  a  little  wider  than  the  head; 
sides  rounded  slightly  and  without  prominent  spines.  Mesothorax 
much  wider  than  prothorax;  fore  angles  obtusely  rounded.  MetA- 
thorax  (|uito  smoothly  joined  with  mesothorax  and  tapering  gradually 
to  base  of  abdomen.  Wings  usually  present  in  summer  generations, 
reduced  to  mere  pads  in  hibernating  females;  when  present,  approxi- 
mately as  long  as  abdomen,  about  one-thirteenth  as  broad  as  long  and 
tiipering  gradually;  two  longitudinal  veins  in  fore  Aving  extending 
from  base  to  tip;  veins  quite  prominent,  being  darker  than  rest  of 
wing.  All  veins  bear  a  few  very  small,  rather  indistinct  spines; 
fringe  on  fore  edge  well  developed,  being  nearly  half  as  long  as  pos- 
terior fringe.  Fore  wings  shaded  with  yellowish  gi'aj';  hind  wings 
nearly  white.  Legs  of  medium  length  and  size;  stout  spines  only  on 
inner  side  and  at  tip  of  hind  tibije;  legs  pale  yellow  shaded  with  light 
gray  or  brown  above  on  femom  and  tibia%  and  with  prominent  dark 
brown  spot  at  tip  of  tarsi  within.  Pterothomx  darker  yellow  than  rest 
of  body,  with  row  of  irregular  dusk\'  spots  on  each  side  close  to  mid- 
dle, curving  outwardly  at  both  ends. 

Alnlomen  quite  long,  cylindrical,  widening  somewhat  at  first  two 
segments  and  tapering  from  eight  to  tip;  eight  to  ten  sharply  conical. 
Spines  on  nine  and  ten  short  and  weak,  but  dark-colored  and  quite 
conspicuous;  other  spines  on  alxlomen  small,  pale,  and  indistinct 
Abdomen  pale  yellow;  segments  one  to  seven  slightly  dusky  on  top, 
segment  ten  shading  to  dark  brown  at  tip. 

KedescribcKl  from  six  long-winged  and  four  short-winged  females. 

Male  unknown. 

F()(kI p1anlH,--l^(Ki pratenHlH  and  PliUuvi pi^iienne, 

1  have  also  found  genuine  ''silver  top"  upon  the  following  list  of 
grasses  at  Amherst,  Massachusetts,  but  I  can  not  positively  connect 
this  species  with  all  the  injury:  Poa  serotlna,  P.  neinomlh^  P.  com- 
2>rts.sa^  P,  arachnifiTa,  1\  f etcher!,  P.  aquatica,  P.  trinali^,  P 
cn'>i!a,  Af/rosf/s  a/ba,  A.  canlna,  A,  stolonifera,  A.  vulgaris,  FeMuca 
oh'olU  F,  hrfiTophyUn,  F,  datior,  F.  ov!)ia,  F  duriuHCola,  F.  rubra, 
Pnhicmn.  crm-(jalU,  P.  mnguhiale,  Flymm  ntriat^is^  F.  virgin ieus, 
Bromroi erect m,  B.  !nenn!,H,  ArrnafAiveHCi)h^-V(^^^^J^ropyrum  canznum, 
An'hcmitlwnun.  iweniivrum,  Loltuiii  pcrenne. 
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HahitaL — Illinois,  Iowa,  Maine,  Massachusetts,  New  York,  Ohio, 
Ontario. 

I  have  sought  in  vain  for  the  males  of  this  species,  for  although  I 
have  mounted  over  a  thousand  specimens,  and  have  bred  many  more 
in  bottles  in  the  laboratory,  and  have  taken  and  examined  large  num- 
bers of  them  in  the  field,  I  have  never  seen  any  that  I  even  suspected 
were  male^?.  A  series  of  experiments  begun  in  the  laboratory  in  July 
and  continued  into  December  showed  that  no  males  are  developed  in 
the  autumn  generations.  Experiments  were  begun  the  following  sea- 
son by  obtaining  hibernating  females  before  the  weather  was  warm 
enough  for  them  to  move  out  of  doors  and  confining  them  in  bottles 
in  the  laboratory.  These  liecame  active  and  deposited  eggs,  from 
which  succeeding  generations  developed  without  the  appearance  of 
any  males.  1  conclude,  therefore,  that  this  species  is  parthenogenetic, 
and  reproduces  without  the  intervention  of  males,  at  least  for  a  series 
of  generations,  in  this  locality. 

The  following  descriptions  ai*e  of  the  early  stages: 

Eggs. — ^The  eggs  are  reniform,  and  vary  in  length  from  0.265  mm. 
to  0.33  ram.  and  in  width  from  0.085  mm.  to  0.145  mm.  The  average 
dimensions  taken  from  twenty -five  eggs  are:  Length,  0.288  mm.; 
width,  0.11  mm.  The  color  is  a  translucent  white.  By  transmitted 
light  the  eggs  are  seen  to  be  filled  with  a  mass  of  yolk  globules  which 
vary  considerably  in  size. 

Larva. — As  the  larva  emerges  from  the  egg  it  is  very  soft,  shiny, 
and  nearly  white.  The  eyes  are  purplish  red  in  color;  the  appendages 
are  folded  closely  against  the  ventral  side  of  the  body.  The  length 
Hoon  after  emergence  is  about  0.3  mm.  and  the  width  is  about  0.1  mm. 
Body  tapers  from  eighth  segment  to  tip;  head  is  nearly  as  wide  as  the 
thorax.  AntennsB  are  compamtively  large,  approximate  at  base,  and 
composed  of  seven  segments,  of  which  the  last  four  are  closely  joined 
and  appear  almost  like  a  single  conical  segment;  fourth  segment  is 
larger  than  any  other,  and  distinctly  ringed  with  whorls  of  minute 
hairs;  the  second  and  third  are  indistinctly  ringed;  basal  segment 
bears  one  small  spine  on  inner  side;  two  has  four  spines  which  are 
directed  forward  and  one  very  long  spine  which  is  directed  backward 
toward  the  head;  the  third  bears  five  short  spines,  and  the  terminal 
part  of  the  fourth  and  each  of  the  following  seguients  a  number  of 
spines,  which  are  quite  long  and  stout.  Legs  are  stout;  tarsi  one 
wgmented  and  terminated  by  two  claws.  The  bladder-like  expansion 
iji  present.  Alxiomen  much  compressed  longitudinally  and,  except  the 
tenth  segment,  marked  with  six  longitudinal  rows  of  setae,  three  pairs 
to  each  segment.  The  four  dorsal  rows  also  extend  forward  along  the 
thorax  and  head;  tenth  segment  bears  six  very  long  setae — two  dorsal, 
two  lateral,  and  two  ventral. 

The  full-grown  larva  is  fusiform,  about  1.2  mm.  in  length  anS  abouVz 
0.3  nun.  in  breadth,  while  the  width  of  head  is  about  0. 1  vam.    Antennae 
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seven  segmented,  somewhat  separated  at  their  base  and  rather  thick 
for  their  length;  color  darker  than  that  of  the  body,  often  nearly 
black;  segmentation  beyond  fourth  segment  more  distinct  than  in 
immature  larva;  first  four  segments  subequal  in  thickness,  and  third 
and  fourth  nearly  equal  in  length,  and  each  as  long  as  the  first  and 
second  segments  together;  last  three  segments  much  smaller;  fifth 
shortest.  Spines  arranged  much  as  in  younger  stage;  third  segment 
distinctly  ringed  and  without  setae.  Elach  segment,  except  last  two, 
bears  short  spines  which  are  slightly  thickened  at  their  extremities, 
and  arranged  as  in  the  young  larva;  spines  on  last  two  segments  long 
and  acute.  Integument  of  body  roughened  by  transverse  rows  of 
clearly  defined  ridges.  Body  marked  by  dorsal  and  lateral  longitudinal 
stripes  of  yellow  which  are  most  distinct  upon  thorax;  dorsal  stripe 
widest. 

Pupa. — Its  general  form  resembles  that  of  the  larva;  color  of  legs, 
wing  pads,  and  antennae  clear  white;  thorax  and  abdomen  very  light 
yellow;  eyes  bright  red.  When  the  pupal  stage  is  first  entered  the 
antennae  are  apparently  three  or  four  segmented,  much  shortened,  and 
directed  forward  as  in  the  larva;  but  after  a  few  hours  they  are  laid 
back  upon  the  head  and  thorax.  Wing  sheaths  short  and  developed 
outside  of  the  body;  legs  thick  and  clumsy.  Upon  dorsal  side  of 
ninth  segment,  near  posterior  margin,  are  four  prominent,  stout, 
recurved,  hook-like  processes;  abdominal  setae  slender  and  acute. 
Wing  sheaths  finally  extend  to  the  sixth  segment  and  fore  pair  bear 
a  few  small  spines. 

Life  history. — About  98  per  cent  of  the  adults  which  hibernate  are 
of  the  short- winged  fonn,  while  from  90  to  95  per  cent  of  the  first 
generation  in  the  spring  develop  long  wings,  and  this  form  predomi- 
nates until  late  summer,  when  the  proportion  declines,  and  in  October 
only  a  small  number  of  winged  adults  can  be  found.  The  females 
continue  to  deposit  eggs  and  the  3'oung  larvae  develop  and  may  be 
taken  f ron>  the  grass  upon  warm  fall  days  till  snow  covers  the  ground; 
but  so  far  as  I  can  find,  only  the  adults  survive  the  winter.  Hiber- 
nating females  do  not  appear  to  suffer  from  exposure  to  a  temperature 
of  —21**  F.,  and  they  may  be  brought  in  at  any  time  during  the  winter 
by  pulling  a  few  handfuls  of  grass  from  infested  fields  and  bringing 
it  into  a  warm  room,  where  the  little  animals  will  very  soon  become 
lively  and  begin  to  crawl.  Accidentally  it  was  found  that  they  could 
survive  for  several  days  though  completely  submerged  in  a  weak  solu- 
tion of  potassium  hydrate,  and  they  have  been  found  to  revive  after 
being  frozen  solid  in  a  2  per  cent  solution  of  the  same;  but  so  far  as 
my  experiments  went,  freezing  in  pure  water  killed  them.  The  females 
become  active  very  early  in  the  spring  and  the  development  of  eggs 
begins.  As  many  as  eight  apparently  fully  developed  eggs  have  been 
seen  at  one  time  in  the  body  of  one  of  these  hibe^f^^^ females.    Ovipo- 
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sition  soon  begins,  and  lasts  for  from  four  to  six  weeks  in  many  cases. 
They  seem  to  oviposit  as  readily  at  night  as  in  daylight.  The  deposi- 
tion of  an  ^fi^g  requires  about  one  and  one-half  minutes.  The  eggs  may 
be  readily  seen  in  the  leaf  by  holding  it  before  a  light,  when  they  appear 
as  small,  lighter  spots;  they  may  be  easily  separated  from  the  leaf  by 
stripping  off  the  epidermis.  The  length  of  the  egg  stage  varies  from 
ten  to  fifteen  days  for  the  first  generation  to  from  four  to  seven  days 
during  the  heat  of  summer. 

The  length  of  the  larval  stage  varies  from  two  weeks  in  early  spring 
to  about  four  days  in  midsummer.  The  mature  larvsB  select  secluded 
places  in  which  to  transform  and  are  hard  to  find  in  the  field,  but  it 
appears  that  they  usuaUy  go  down  to  the  basal  leaves  near  the  root  or 
into  the  sheaths  higher  up  the  stem.  The  pupal  stage  is  longer  for 
the  long-winged  females  than  for  the  short,  in  the  former  requiring 
four  or  five  days  in  early  spring,  whereas  the  short-winged  form 
requires  only  from  two  to  three  days  at  the  same  season.  As  the 
weather  becomes  warmer  they  transform  more  rapidly.  The  appear- 
ance of  a  number  of  winged  adults  early  in  May  marks  the  maturity 
of  the  first  generation,  but  as  the  length  of  the  period  of  oviposition 
exceeds  the  length  of  time  required  for  the  early  stages,  there  is  no 
distinct  line  between  the  generations  out  of  doors  after  this  time. 
The  length  of  the  life  cycle  is  from  about  twelve  to  thirty  days. 

Common  name. — Since  Professor  Comstock's  first  mention  of  the 
injury  done  by  this  species  of  Thrips  to  June  grass  and  timothy,  sev- 
eral economic  entomologists  have  referred  to  the  most  conspicuous 
effects  of  its  work,  the  dead  tops  of  these  grasses,  as  ''Silver  top''  or 
"  White  top."  Many  have  questioned  the  agency  of  Thrips  in  produc- 
ing this  injury  and  have  ascribed  it  to  some  other  suctorial  insect,  but 
the  majority  of  writers  are  now  inclined  to  credit  Thrips  with  a  large 
part,  if  not  all,  of  this  damage.  As  they  had  no  means  of  identifying 
the  little  pest,  they  have  usually  referred  to  it  as  the  "  Grass  Thrips." 
This  name  has  been  very  generally  used  for  this  species  and  for  no 
other,  so  far  as  we  can  learn.  It  therefore  appears  to  be  the  gener- 
ally accepted  common  name. 

Economic  Tiotes, — Extensive  injuries  to  grass  have  been  reported 
from  the  New  England  States,  New  York,  southern  Canada,  Ohio, 
northern  Illinois,  and  Iowa.  Without  doubt  the  insect  causing  this 
damage  infests  a  larger  territory  than  this,  for  it  is  so  small  that 
it  easily  escapes  observation,  and  the  damage  done  by  it  is  often 
attributed  to  other  agencies.  In  southern  Maine,  Professor  Fernald 
reported  (253)  that  by  haying  time  one-fourth  of  the  June  grass  {Poa 
prdtensis)  in  the  fields  was  dead  and  worthless.  In  1887  it  produced 
great  injury  around  Emmet,  Ohio,  where  80  per  cent  of  the  grass  was 
killed  (272).  In  1888  and  1889  widespread  injury  was  reported  from 
New  York  (291)  and  Ontario  (322),  where  it  appeared  to  work  most 
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upon  lawns  and  meadows.  In  Massachusetts,  especially  in  dn'  sea- 
sons, its  injuries  are  severe,  it  having  been  stated  by  Prof.  W.  P. 
Brooks  that  this  tiny  foe  does  more  damage  to  grasses  here  than  any 
other  single  insect. 

Genus  APTINOTHRIPS  Haliday. 

Body  slender,  almost  naked.  Head  longer  than  wide,  extending 
forward  in  a  blunt  projection  between  the  eyes.  Eyes  small;  ocelli 
wanting.  AntennsB  eight  segmented  (six  segmented  in  A.  rufus  var. 
connatticornis).  Maxillary  palpi  three  segmented.  Prothorax  shorter 
than  the  head  and  somewhat  broadened  posteriorly,  without  long  spines 
at  angles.  Legs  short;  femora  plainly  thickened;  tibise  very  slender  at 
the  base,  the  remainder  unusually  broad;  tarsi  equally  broad.  Wings 
entirely  absent.     Hairs  at  end  of  abdomen  short  and  very  slender. 

Males  with  two  spines  in  middle  of  ninth  segment  above. 

Species  of  this  genus  move  slowly  and  have  no  power  of  springing. 

I  have  found  only  the  species  rufus  and  its  variety,  oonnattioomis^ 
belonging  to  this  genus. 

APTINOTHRIPS  RUFUS  (Qmclin). 
Plate  V,  figs.  52-^. 

'*  Der  rathe  Blasenfuss^*  v.  Gleichen,  das  Neueste  aio  dem  Reiche  d.  Pflanzen, 

1764,  pi.  XVI,  figs.  6  and  7. 
Thrips  rufa  Gmelin,  Carol i  a  Linn^  Systema  Nat.,  1788,  p.  2224. 
Thrips  rufa  Nicholson,  Journ.  Nat.  Phil.,  179-,  pi.  viii,  fig.  1. 
Thrips  (Aptinothrips)  rufa  IIaliday,  Entom.  Mag.,  1836,  p.  446. 
Thrips  {Aptinothrips)  rufa  Haliday- Walker,  Homopt.  Ins.  of  Brit.  Mas.,  1852, 

p.  1103,  pi.  V,  figs.  6-11. 
Aptinothrips  rufa  Lindeman,  Bull.  Soc.  Imp.  d.  Nator.  d.  Moscow,  1886,  pp. 

319-320,  fig.  11. 
Aptinothrips  stylifera  Trybom,  Entom.  Tidskrift,  Arg.  15,  Haft  1-2,  1804,  pp. 

41^8. 
Aptinothrips  rufa  Uzel,  Mon.  der  Ord.  Thysanoptera,  1895,  pp.  162-154,  pi.  n, 

fig.  17;  pi.  VI,  figs  78, 79. 
Aptinothrips  rufa  Trybom,  Of  v.  Ak.  Forh.,  1896,  p.  613. 
Aptinothrips  rufa  Reuter,  tJberdie  Weissiihrigkeit  der  Wiesengraser  in  Finland^ 

1900.    Scattered  references,  especially  pp.  92-120. 
Aptinothrips  rufa  Tt^MPSL,  Die  Geradflugler  Mittelearopas,  1901,  p.  290. 

Ferrmh. — Length  1.22  mm.  (1.06  to  1.30  mm.);  width  of  mesothorax 
about  0.18  mm.  (0.16  to  0.20  mm.).  General  color,  entire  body  and 
legs  clear,  pale  yellow;  outer  part  of  antennae,  mouth  parts,  and  tip  of 
abdomen  shaded  with  brown.     Body  slender  and  smoothly  fusiform. 

Head  considerably  longer  than  broad,  rounded  in  front;  cheeks 
straight  and  parallel.  Eyes  small,  black,  oval,  composed  of  few 
facets,  situated  at  anterior  angles,  protruding  very  slightly;  ocelli 
always  absent.  Mouth  cone  moderately  long,  not  sharply  pointed, 
tipped  with  brown-black;  maxillary  palpi  three  segmBoted.    AnteniUB 
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only  one  and  three-sevenths  times  jus  long  as  the  head,  approximate  at 
base,  composed  in  the  typical  fomi  of  eight  segments  of  following 
relative  lengths: 

1       ALA^        ^     1      ^_, 
5.5     7.7    7.5     tJ.l     6.1     11     3     8.3 

Segment  one  is  broadly  rounded;  two  has  an  unusually  constricted 
baisal  stalk,  though  it  is  broader  than  that  of  three;  three  to  five  bear 
ea<-h  one  quite  slender  sense  cone  on  outer  angle,  and  six  has  on(»  on 
inner  side  beyond  the  middle;  spines  and  sense  cones  upon  all  segments 
pale  and  inconspicuous.  Antenna?  concolorous  with  head  at  ])ase,  but 
shading  outwardly  gradually  to  brown- black  at  tip. 

Prothorax  slightly  shorter  than  head  and  a  little  broader  than  long; 
smooth  and  without  spines.  Pterothorax  a  little  broader  than  protho- 
rax, without  spines  or  traces  of  wings.  Legs  short  and  thick,  all 
nearly  equal  in  length,  concolorous  with  body;  tarsi  tipped  with  brown 
within. 

Abdomen  unusually  long  and  slender,  nearly  three  and  one-half  times 
as  long  as  its  greatest  diameter,  about  twice  as  wide  as  head,  nearl}- 
cylindrical  to  eighth  segment,  then  tapering  to  a  point  at  tip.  No 
spines  upon  abdomen  except  around  segments  nine  and  ten;  these  are 
quite  short  and  slender  and  stand  out  nearly  perpendicularly  to  the 
surface  upon  which  they  are  borne.  Extreme  tip  of  ten  shaded  very 
dark  brown. 

Redesc*ribed  from  three  specimens. 

Males  unknown  to  me.  According  to  Haliday,  they  are  dear  yel- 
low, and  the  saffron-yellow^  spermaries  show  through  the  abdominal 
walls.  The  ninth  abdominal  segment  bears  two  spines  in  the  middle 
above,  not  far  from  the  hind  edge. 

Far.  c4mu4itticomis  ZTzel. — ^This  variety  agrees  very  closel}'  with  the 
typical  form  except  that  the  antennae  have  only  six  segments;  the 
relative  lengths  of  segments  are  as  follows: 

12     3      4      5       6 
5     7    7    6.5     t>    16.3 

The  sixth,  seventh,  and  eighth  segments  are  grown  together  into  one 
compact  sixth  segment  of  an  elongated  conical  form.  The  abdomen 
may  be  a  little  shorter  in  proportion  and  broader. 

No  males  have  been  taken. 

This  species  appears  to  be  surely  Apt,  inifm  Gmelin,  but  it  is  larger 
and  differs  in  some  other  respects. 

Food  plants. — Various  grasses  and  in  turf. 

HcAitat. — England  (Haliday),  Russia  (Lindeman),  Sweden  (Try bom), 
Bohemia,  Germany,  Helgoland  (Uzel),  Finland  (Renter),  United  States: 
Amherst,  Massachusetts. 

Life  history  unknown.  Digitized  by  VjOOgie 
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Genus  HELIOTHRIPS  Haliday. 

Body,  especially  the  head  and  prothorax,  with  a  deeply  recticulated 
structure.  Head  broader  than  long,  uneven,  somewhat  broadened 
behind,  and  with  a  sharp  hump  between  the  eyes  in  front.  Cheeks 
not  arched,  contracted  into  saddle-shape  in  the  middle.  Eyes  promi- 
nent but  not  protruding.  Ocelli  prcisent.  Antennre  eight  segmented; 
second  segment  of  style  very  much  longer  than  the  first  and  provided 
with  a  short,  slender  hair  at  the  tip.  Maxillary  palpi  sometimes 
two,  sometimes  three  segmented.  Prothorax  shorter  than  the  head, 
without  long  spines  at  angles.  Legs  unarmed.  Wings  present,  not 
reticulated.  Fore  wing  broad  at  base,  with  two  longitudinal  veins, 
though  the  fore  vein  runs  very  near  to  and  sometimes  fuses  with  the 
costa;  veins  set  with  slender  spines;  fore  fringe,  in  some  species,  very 
weak  and  sparse,  and  when  this  is  the  case  the  costal  spines  are  very 
strongly  developed.     Anal  spines  weak  and  light. 

The  characters  of  this  genus  have  been  extended  to  include  these 
species 

SYNOPSIS  OF  SPECIES. 

I  All  tibiae  yellow 2 

(Middle  and  hind  tibia?  brown 3 

I  Antennae  nearly  three  times  as  long  as  head .femoralijt  (p.  172) 

JAntenna?  only  about  twice  as  long  as  head hxmorrhoidalis  (p.  168) 

Antennae  two  and  one-half  times  as  long  as  head;  segments  three  and  four  modio- 

liform.     Maxillary  jmlpi  three  segmented .fasciaius  (p.  174 ) 

Antannaj  twice  as  long  as  head;  segments  three  and  four  fusiform.     Maxillary 
palpi  two  segmented .fasciapermis  (p.  171) 

HELIOTHRIPS  HAEMORRHOIDALIS  (Bouchi). 

Thrijys  haeniorrtundalis  Boucnfe,  Schiidl.  Garten-Insecten,  1833,  p.  42. 
*  Heliothrij)8  adonidum  Haliday,  Entom.  Mag.,  Ill,  1836,  p.  443. 
Ileliothrips  haemorrhoidalis  Burmeister,  Handb.  d.  Entomologie,  II,  1838,  p.  412. 
Heliothrips  haemorrhoidalis  Burmeister,  Genera  Insectorum,  colored  illustration, 

1838. 
Heliothrips  haemorrhoidalis  Amyot  and  Seryille,  Ins.  Hemipt,  1843,  p.  641. 
Heliothrips  haemorrhoidalis  Haliday,  Walker,  Homopt.  Ins,  Brit.  Mus.,  1852,  p. 

1002,  pi.  VI,  fig.  13. 
Heliothrips  haemorrhoidalis  Hebger,  Funfte  Fortsetzung.  Sitzungsb.  Kais.  akad. 

Wiss.,  Wien,  IX,  1852,  p.  473,  pi.  xvii;  separate,  Wien,  Gerold,  1852,  VIII, 

pp.  3-4. 
Thrips  haemorrhoidalis  Bremi,  Stett.  Ent.  Zeit.,  1855,  pp.  313-315.     Reprinted 

from  Abhandl.  d.  Zurich  (iartenbau-Gesell.,  Ill,  pp.  260-261. 
Heliothrips  haemorrhoidalis  Low,  Verhandl.  d.  k.  k.  zool.-bot.  Gesellsch.,  Wien, 

XVII,  1867,  p.  747. 
Heliothrips  haemorrhoidalis  Boisduval,  Ent.  Hortic,  1867,  pp.  233-235,  fig.  32. 
Ileliothrips  haemorrhoidalis  Packard,  17th  Ann.  Kept.  Mass.  Bd.  Agr.,  1870,  p. 

263,  pi.  I,  fig.  2;  Injurious  Ins.  new  and  little  known,  p.  31. 
Thrips  adonidum  Cook,  3d  Ann.  Rept.  Pom.  Soc.  Mich.,  1873-74, 1874,  p.  501. 
HeliotJirips  haemorrhoidalis  Packard,  Half  Hours  with  Ins.,  1881,  pp.  118-119, 

fig.  86. 
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Hdiothrips  haemorrhoidcUis  Pkrqande,  Psyche,  III,  1882,  p.  381. 

Hdiothrips  Lefevre,  Ent.,  XV,  1882,  p.  240. 

Thrips  haemorrhoidalu  Fri6,  Pfirodopie  zivocisstva,  1882,  p.  113. 

Hdiothrips  haemorrhoidalis  Lintner,  2d  Kept.  Ins.  N.  Y.,  1885,  pp.  29, 31, 38, 56. 

Heiiolhrips  haemorrhoidalis ,  Bull.  Soc.  Ent.  Belgique,  XXIX,  1885,  p.  lxx. 

Hdioihrips  adonidum  Cameron,  Trans.  Nat.  Hist.  Soc.  Glasgow  (new  ser.),  I, 

1886,  p.  301. 

HeUothrips  haemorrhoidalis  Tahqioni-Tozzettt,  Cronaca  entoinologica  dell  anno, 

1887,  (1888),  p.  5  (7). 

Hdiothrips  haemorrhoidalis  Jordan,  Zeit  f.  Wissens.  Zool.,  XLVII,  1888,  pp.  541- 

620,  pis.  xxxvi-xxxviii. 
Hdiothrips  haemorrhoidalis  Redter,  Meddal.  af.  Soc.  Fauna  Flora  Fenn.,  XVII, 

1891,  pp.  164-165. 
Hdiothrips  haemorrhoidalis  Uzel,  Mon.  d.  Ord.  Thysanopt.,  1895,  pp.  168-170, 

pi.  VI,  figs.  90-92. 
Thrips  (HeUothrips)  haemorrhoidalis  Frank,  Die  tierparasituren  Krankheiten  der 

Pflanzen,  1896,  p.  134. 
Hdiothrips  haemorrhoidcUis  B.upfa,  Riv.  Patol.  Veget.,  VII,  No.  1-4,  pp.  94-108; 

continued,  VII,  Nos.  5-8,  1898,  pp.  129-135, 136-142. 
Heiiolhrips  haemorrhoidalis  TOmpel,  Die  Geradflvigler  Mitteleuropas,  1901,  p.  290. 

Female. — Length  1.23  mm.  (1.12  to  1.39  mm.);  width  of  mesothorax 
0.30  mm.  (0.25;  to  0.35  mm.).  Color  of  head  and  thorax  dark  brown; 
abdomen  yellowish  brown,  fading  at  tip  to  brownish  yellow.  Entire 
body  and  legs  showing  reticulating  chitinous  thickenings,  which  are 
heaviest  upon  the  head,.thorax,  and  anterior  sides  of  abdomen.  Head 
one-fourth  wider  than  long,  outline  yery  irregular  and  rougfh;  checks 
slightly  concaved,  naiTowed  abruptly  near  posterior  edge  into  a  short 
neck;  anterior  margin  strongly  arcuate;  dorsal  surface  of  head  bears 
a  few  smaU  spines,  the  bases  of  which  appear  iJke  small  air  bubbles 
in  the  angles  of  reticulations;  frons  reticulated.  Eyes  protruding 
considerably,  strongly  pustulated;  three  ocelli  situated  on  sides  of  an 
elevation  between  the  eyes,  separated  considerably  from  margins  of 
eyes,  pale  yellowish,  very  faintly  or  not  at  all  margined  inwardly  by 
crescentic  pigmentation.  Mouth  cone  short,  blunt,  not  reticulated; 
maxillary  palpi  three  segmented,  second  segment  longest;  labial  palpi 
short.  Antennae  twice  as  long  as  head;  relative  lengths  of  segments 
as  follows: 


1 

2 

3 

4 

5 

6      7       8 

5 

10.8 

17.7 

13 

11 

9.7    4    15.5 

Second  segment  thickest,  others  very  slender,  especially  peduncle 
and  basal  half  of  three;  seventis  nearly  cylindrical,  narrow,  no  thicker 
than  bases  of  four  and  five;  eight  is  very  slender,  tapering  slightly, 
and  bearing  a  single  very  slender  bristle  at  its  tip.  Color  of  one  and 
two  light  brownish  yellow;  three,  four,  and  five  clear  pale  yellowish; 
six  abruptly  brown,  yellowish  in  basal  third;  seven  and  eight  gray. 
Spines  upon  antennal  segments  pale  and  inconspicuous,  three  especially 
long  ones  being  situated  one  each  upon  the  outer  angles  of  J;hree  ^r^ 
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four  and   the   inner  angle  of   six;    segments   three   to   fiv^e   faintly 
annulated. 

Prothorax  transverse,  only  about  three-fourths  as  long  as  head,  but 
nearly  twice  as  wide  as  long,  rounded  at  the  angles;  sides  slightly  con- 
caved, bearing  a  few  small  spines,  of  which  only  the  bright  bases  are 
usually  visible;  reticulation  heav}^  but  interrupted  across  the  middle. 
Mesothorax  one  and  one-fourth  times  as  wide  as  the  prothorax; 
reticulation  upon  mesonotum  quite  heavy,  regular  upon  anterior  half, 
upon  posterior  half  elongated  toward  a  deep  incision  in  the  hind 
margin  of  the  plate,  the  longitudinal  thickening  becoming  weaker. 
Metanotum  prominent,  triangular,  strongl}^  reticulated.  Wings  very 
slender,  not  nearly  reaching  to  tip  of  abdomen,  broadened  abruptly  at 
base  to  more  than  twice  their  diameter  at  middle;  only  one  distinct 
longitudinal  vein,  and  this  sends  off  a  short  oblique  branch  to  costal 
vein.  Anterior  fringe  very  short  and  sparse;  posterior  quite  long  and 
heavy;  no  prominent  spines  upon  veins.  Legs  rather  short  and  thick; 
pale  yellowish,  except  coxa3  brownish;  first  and  second  pairs  about 
equally  long;  hind  pair  a  little  longer;  all  legs  reticulated. 

AMomen  elongate-ovate,  pointed  at  tip;  dorsum  reticulated;  seg- 
ments two  to  eight  with  irregular  transverse  brown  line  near  front 
edge  of  each.  Spines  upon  abdomen  mostly  small  and  indistinct;  most 
prominent  ones  situated  upon  middle  of  dorsum  of  segments  two  to 
eight,  close  to  median  line;  these  gradually  increase  in  size  posteriorly; 
anal  spines  short  and  weak.  Color  of  abdomen  varies  from  brownish 
\'ellow  to  dark  brown;  last  two  segments  usually  much  lighter  but  less 
variable  in  color  than  rest  of  abdomen,  being  regularly  brownish  yel- 
low^  tipped  with  dark  brown. 

Redcscribed  from  eight  females. 

Male  unknown. 

In  Germany  this  species  is  called  "Black  Fly." 

Food  2)lants, — Ai<pl(llum^  azaleas,  Croton^  dahlias,  ferns,  LiliacesB, 
Pellea  h/istato^  Phlox^  pinks,  verbenas,  vines,  etc. 

Hahitat, — England  (Walker,  Cameron),  Germany  (Boiich^,  Bur- 
meister,  Bremi,  Jordan,  Bohls),  Vienna  (Heeger,  Low),  Finland  (Reu- 
ter),  United  States:  District  of  Columbia,  Iowa,  Massachusetts, 
Michigan. 

Life  history  unknown. 

In  his  original  description  Bouch^  states  that  he  believes  the  native 
land  of  this  species  is  America.  In  both  countries,  however,  it  has 
been  found  almost  entirely  confined  to  greenhouses  and  feeding  upon 
greenhouse  plants. 

It  has  been  very  injurious  in  some  places.  Packard  calls  it  ''one  of 
our  greatest  pests  in  hothouses,"  and  Cook  records  it  as  "one  of  the 
worst  pests  around  Detroit,  at  Adrian,  and  in  the  southern  counties" 
of  Michigan. 
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HELIOTHRIPS  FASCIAPENNIS.  new  species. 
Plate  VI,  figs.  58-^1. 

Femali\ — Length  0.92  mm.  (0.90  to  0.94  mm.);  width  of  mesothorax 
0.22  mm.  (0.22  and  0.23  mm.).  General  color  yellowish  brown  or 
dark  brown.  Head,  thorax,  and  legs  distinctly  but  not  deeply 
reticulated. 

Head  about  one  and  one-third  times  as  wide  as  long;  form  rather 
rectangular;  front  margin  depressed  at  insertion  of  antennsB;  cheeks 
nearl}^  straight.  Eyes  dark,  quite  large,  prominent  but  hanlly  pro- 
truding, margins  lighter;  ocelli  present,  approximate,  pale  yellow 
with  dark  crescentic  margins,  well  removed  from  eyes.  Maxillary 
palpi  small,  two  segmented.  Antennse  eight  segmented,  twice  as 
loDg  as  head:  relative  lengths  of  segments: 

4     8     11     10     9     5.5     3.5     8 

Segment  one  much  narrower  than  two  and  almost  spherical;  two  is 
thickest  segment  and  but  little  longer  than  thick;  three  and  four  fusi- 
form; five  clavate;  six  and  seven  together  of  same  form  as  five  only 
inverted;  eight  very  slender  and  terminated  by  an  equally  long  hair. 
Segments  one  and  two,  outer  half  of  five,  six,  seven,  and  eight  brown; 
three,  four,  and  basal  half  of  five  pale  yellow.  Spines  on  three,  four, 
and  five  long,  dark,  and  prominent;  color  around  bases  of  those  on 
three  and  four  brownish. 

Prothorax  as  long  as  head  and  less  than  twice  as  wide  as  long;  sides 
rounded  slightly  and  diverging  somewhat  posteriorly;  without  prom- 
inent spines  at  angles;  concolorous  with  head  and  reticulation  of  about 
same  depth.  Mesothorax  somewhat  wider  than  prothoi*ax;  anterior 
edge  about  straight  and  angles  nearly  right  angular;  membmne  yellow; 
plates  brown.  Wings  long,  overreaching  the  abdomen;  fore  wing 
quite  .slender  beyond  basal  fourth  at  which  point  the  hind  longitudinal 
vein  branches  from  the  fore  vein;  width  in  middle  about  one-fifteenth 
its  length;  both  veins  run  close  to  edges  of  the  wing,  the  fore  one 
becoming  fused  with  the  costa  while  the  hind  one  remains  distinct. 
Internal  veins  set  with  few  short  spines;  costa  set  with  stout  spines 
but  without  fringe  except  for  slight  vestiges  along  the  middle;  hind 
fringe  long,  dark,  and  wavy.  Wing  dark  brown  crossed  with  three 
Imnds  of  white  as  follows:  At  one-fifth,  three-fifths,  and  four-fifths  its 
length;  outer  part  of  scale  also  white;  the  brown  area  at  the  tip  is 
confined  to  edge  on  border  around  last  fifth,  the  middle  here  being 
grayish  and  in  continuation  of  the  last  white  band.  Legs  fairly  stout 
but  not  thickened,  weakly  reticulated;  femora  yellowish  brown  to 
dark  brown;  front  pair  lightest  and  yellow  at  tips;  fore  tibice  yellow 
shaded  with  brown  around  middle;  the  other  tibiae  J^g^t^JS^Py^^^Bi^ 
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tips;  all  tarsi  pale  yellow  with  brown  shading  at  bases  of  bladders; 
spines  weak  and  light  colored;  hind  coxae  large,  approximate,  and 
about  twice  as  long  as  wide. 

Abdomen  elongated  ovoid,  about  twice  as  long  as  wide;  width  of 
segments  gradually  increasing  up  to  the  fourth,  then  decreasing  grad- 
ually to  tip;  greatest  width  equal  to  about  twice  that  of  head;  dark 
line  across  segments  one  to  eight  irregular,  conspicuous  only  on  the 
lighter  specimen;  that  on  segment  one  curving  forward  greatly  in 
middle.  Surface  of  abdomen  very  faintly  reticulated,  but  this  is  not 
visible  on  darker  specimen;  spines  on  last  two  segments  short  and 
fine;  color  yellowish  brown  to  dark  brown,  lightest  along  middle. 

Described  from  two  females. 

Coti/pe.— Cat.  No.  6330,  U.S.N.M 

Male  unknown. 

J^ood plants, — ^Taken  on  grass. 

Habitat, — Amherst,  Massachusetts. 

HELIOTHRIPS  PEMORALIS  Reuter. 
Plate  V,  figs.  56,  56;  Plate  VI,  fig.  57. 

Hdiothrips  femoralia  Reutrr,  Meddel.  af.  Societaa  pro  Fauna  et  Flora  Fennica, 

XVII,  1891,  p.  166. 
Ileliothrips  cetiri  Pergande,  Ins.  Life,  VII,  No.  5,  1895,  pp.  390-391. 
Ileliothrips  femoralis  Uzel,  Mon.  d.  ord.  Thysanoptera,  1895,  p.  170. 
Ileliothrips  femoralis  Berqroth,  Ann.  Soc.  Ent  Belgique,  XL,  1896,  Pt  2,  p.  67. 

Female. — Length  1.3  mm.  (1.12  to  1.5  mm.);  width  of  mesothorax 
about  one-fourth  the  body  length.  General  color  dark  brown  to  3^el- 
lowish  brown,  lighter  at  extremities.  Entire  surface  of  body  weakly 
but  plainly  reticulated. 

Head  two-thirds  as  long  as  broad,  widest  in  front;  anterior  margin 
depressed  at  insertion  of  antennse;  vertex  carinated;  bases  of  antennae 
separated  by  a  prominence  as  high  and  nearly  as  wide  as  the  first 
antennal  segment;  two  transverse  wrinkles  near  back  of  head  more 
prominent  than  the  others;  behind  the  anterior  one  of  these  two  the 
longitudinal  parts  of  the  reticulations  become  very  faint;  spines  upon 
head  scattering  and  small.  Eyes  quite  large,  protruding  anteriorly, 
coarsely  granulated;  eyes  and  margins  of  ocelli  bright,  dark  red  by 
reflect^  light;  ocelli  placed  on  sides  and  front  of  a  distinct  elevation 
on  top  of  head  between  eyes.  Head  light  brown  with  light  yellowish 
longitudinal  stripe  on  each  side  between  eye  and  ocelli.  Maxillar\' 
palpi  three  segmented,  short,  small;  labial  palpi  minute.  Antennae 
eight  segmented,  slender,  nearly  three  times  as  long  as  head;  relative 
lengths  of  se^fments  as  follows: 


1 

2 

3 

4 

6 

6 

7 

8 

5 

8.8 

16.6 

12.2 

11 

8.6 

4.3 

10.5 

Segment  one  cylindrical,  three-fourths  as  broad  as  two.  which  is 

'^igi  ize      y  ^ 
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barrel-shaped  and  annulated;  remaining  segments  narrower  than  these 
two  and  more  elongated;  three  and  four  fusiform;  seven  and  eight 
nearly  cylindrical;  eight  very  slender;  one,  two,  and  three  nearly 
concolorous,  light  yellow  with  tinge  of  gray  or  brown  on  one  and 
two;  four  and  five  light  yellow  in  basal  half,  shading  to  light  brown  on 
apical  half;  six,  seven,  and  eight  uniformly  chocolate  brown;  segments 
two  to  five  annulated;  spines  slender,  light  colored. 

Prothorax  transverse,  about  one-fifth  wider  than  the  head,  twice  as 
wide  as  long  and  shorter  than  the  head;  sides  rounded;  without  con- 
spicuously large  spines.  Mesothorax  about  one  and  two-thirds  times 
as  wide  as  the  head;  anterior  angles  prominent;  mesonotum  with  deep 
incision  on  posterior  margin;  metanotum  with  four  spines  standing  in 
a  square  near  its  center.  Wings  present,  long,  about  one  sixteenth 
as  broad  as  long;  fore  wings  broadened  at  base,  with  two  longitudinal 
veins,  the  second  branching  from  the  first  not  far  from  the  base  of 
the  wing.  Spines  upon  veins  of  fore  wing  stout,  dark  colored,  and 
set  at  uniform  distances;  costa  bears  seventeen  to  twenty,  fore  vein 
fourteen  to  seventeen,  hind  vein  ten  to  thirteen,  scale  three  to  five 
besides  pair  at  its  tip;  spines  on  basal  fourth  of  wing  are  light  colored, 
smaller  and  much  less  conspicuous;  anterior  fringe  on  both  wings 
fairly  long  and  stout;  posterior  fringe  long,  slender,  and  dark  colored. 
Wings  grayish  brown  to  dark  gray,  lighter  between  the  longitudinal 
veins;  three  nearly  white  cross  bands;  one  across  base  before  branch- 
ing of  veins,  another  at  three-fourths  the  length  of  wing  and  the  third 
across  the  tip.  Legs:  All  tibiae,  tarsi,  and  fore  femora  yellow;  mid- 
dle and  hind  femora  dark  brown,  yellow  only  at  ends;  spines  upon 
legs  small  and  inconspicuous  except  ten  to  twelve  on  inner  side  of 
hind  tibiae. 

Abdomen  broadly  ovoid,  jconical  at  tip,  twice  as  wide  as  head;  ovi- 
positor long  and  slender;  tenth  segment  split  open  above;  segments 
two  to  eight  with  dark  cross  line  near  anterior  edge.  Two  or  three 
spines  on  sides  of  each  segment  from  two  to  eight,  not  conspicuous; 
anal  spines  weak.  Color  of  abdomen  yellowish  brown  to  dark  brown; 
last  two  segments  much  more  yellow,  but  shading  to  brown  at  poste- 
rior edges. 

This  species  has  the  power  of  springing. 

No  males  found. 

Food  plants, — A/nariUis  sp.,  Araliay  Arum^  CestTtirn  noGtu9mum^ 
ChrysaTUliemum^  Crinurn^  cucumber,  Dracaena  spp. ,  Eucharm  grandl- 
flora^  Ficus  elastica^  F.  grandifiora^  Gardemia^  Gos&ypium^  llydrangm^ 
Mina  lobata^  moonflower,  Pandanus^  Phoenix^  Pichardia  aethiojyica^ 
tomato,  Vitis, 

Habitat. — Helsingfors,  Finland  (Reuter),  United  States:  District  of 
Columbia;  Amherst,  Massachusetts. 

Life  history  unknown.  Digitized  by  GoOglc 
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HELIOTHRIPS  PASCIATUS  Pergande. 
Heliothripst  fiutriata  Pergande,  Ins,  Life,  VII,  No.  5,  1895,  pp.  .391-392. 

Feinah', — Length  1  mm.;  width  of  mesothorax  (L29  mm.  Body 
faintly  reticulatod.     General  color  dark  brown. 

Head  alx)ut  two-thirds  as  long  as  wide;  cheeks  .straight;  anterior 
margin  depres.sed  at  insertion  of  antennae;  color  uniformly  brown. 
Eyes  small,  black,  not  protruding;  ocelli  pale  yellowish  margined 
with  reddish.  Mouth  cone  moderately  long;  maxillary  palpi  slender, 
three  segmented.  Antennae  two  and  one-half  times  as  long  as  head, 
eight  segmented;  bases  separated  by  low  elevation;  relative  lengths  of 
segmentw: 

4.5     9     13     11     9.25     6.5     3.5     7.5 

Segment  one  rounded,  wider  than  long;  two  is  broadest,  constricted 
abruptly  at  Imse,  broad  at  outer  end;  three  and  four  are  of  similar 
shape:  modioliform  (uniformly  constricted  at  each  end  with  median 
enlargement  regular);  outer  end  of  five  is  quite  broadh^  cut  off;  six 
is  abruptly  constricted  at  base,  outer  half  tapering  gradually;  seven 
nearly  cylindrical;  eight  tapers  gradually  and  bears  one  very  long, 
slender  hair  at  tip  nearly  as  long  as  segment  itself.  One  and  two 
uniformly  brown,  concolorous  with  head;  three  and  four  with  light 
brownish  ring  around  middle  of  enlargements;  remainder  pale  yellow- 
ish, as  is  also  basal  half  of  five;  rest  of  antenna  brown;  spines  around 
middle  of  segments  three  and  four  and  near  end  of  five  are  long, 
dark,  and  conspicuous. 

Prothorax  fully  twice  as  wide  as  long,  slightly  wider  at  posterior 
edge  than  at  anterior,  without  conspicuous  spines,  colored  like  bead. 
Mesothorax  widest  at  posterior  edge;  sides  curving  gradually  inward 
to  anterior  edge.  Metathorax  as  wide  at  front  edge  as  mesothorax 
is  at  hind  edge,  and  its  sides  curve  gradually  to  base  of  aWoraen,  so 
pterothorax  appears  smoothly  rounded.  Wings  present,  extending  to 
tip  of  abdomen,  slender  except  where  broadened  at  base;  two  longi- 
tudinal veins,  the  second  branching  from  the  first  near  the  broadened 
base;  the  fore  vein  then  inclines  toward  the  costal  and  runs  contiguous 
with  it  to  tip  of  wing;  the  hind  vein  runs  close  to  hind  edge,  but  is  dis- 
tinct. Costal  spines  twenty  in  number,  vei-y  large  and  stout,  much 
longer  than  the  very  weak  fringe;  fore  vein  l>ears  four  stout  spines  at 
basal  third  and  two  not  far  from  tip;  hind  vein  bears  five  moderately 
long  spines;  posterior  fringes  dark,  heavy,  and  ^tivy.  Wings  gray- 
ish brown,  darkest  over  veins;  fore  wings  at  base  and  a  leather  broad 
band  at  three-fourths  their  length  transparently  white,  darkest  brown 
around  the  outtM*  shaded  portion.  I^egs  of  medium  length;  femora 
and  tibia*  dark  brown  except  around  outer  ends  of  femora,  and  both 
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extremities  of  tibiie  pale  j^ellowish;  tarsi  also  yellowish,  brownish 
around  tips;  legs  bearing  quite  a  number  of  inconspicuous  spines; 
hind  tibia?  alone  bearing  stout  spines  at  their  tips. 

Alnlomen  broadly  ovate,  pointed  at  tip,  wider  than  thorax.  Color 
dark  brown,  somewhat  lighter  on  last  two  segments.  Anal  spines 
w<*ak,  espt»eially  on  last  two  segments;  the  few  spines  on  sides  of  seg- 
ments two  to  eight  are  inconspicuous. 

Redescribed  from  one  specimen  at  U.  S.  Department  of  Agriculture, 
Divi.sion  of  Entomology. 

Male  not  known. 

J^f/od plants,  — Orange  leaf  infested  with  Aspidhtus aurantiL  (Prob- 
ably not  feeding  on  scale.) 

IlabitaL — Yuba  County,  California. 

Life  history  unknown. 

Genus  PARTHENOTHRIPS  Uzel. 

The  body,  principally  the  head  and  prothorax,  with  deeply  reticu- 
lated structure.  Head  broader  than  long,  with  a  hump  in  front  between 
the  eyes;  cheeks  swollen,  constricted  into  a  short  neck  at  hind  edge. 
Eyes  protruding;  ocelli  present.  Antennae  seven  segmented,  very 
slender  except  the  fii-st  two  segments;  style  one  segmented,  hair-like, 
as  long  as  the  sixth  segment  and  bearing  a  slender  hair  of  equal  length 
at  the  tip.  Upon  the  third  to  the  sixth  segments,  separated  from  each 
other,  there  are  always  two  sense  cones.  Maxillary  palpi  two  seg 
mented,  the  second  segment  being  distinctly  longer  than  the  lii*st. 
Prothorax  plainly  shorter  than  the  head,  uneven,  broadened  posteri- 
orly, with  one  long  spine  upon  each  hind  angle.  Legs  unanned. 
Wings  very  broad  and  long,  so  that  they  reach  beyond  the  end  of  the 
abdomen.  The  fore  wings  have  the  form  of  a  '"cake-knife;"  their  sur- 
face is  reticulated  and  there  appears  to  be  only  one  longitudinal  vein 
and  a  very  strongly  developed  ring  vein.  The  vein  arising  from  the 
base  of  the  wing  bends  forward  at  the  first  fourth  of  the  length  of  the 
wing  and  unites  with  the  unusually  strong  ring  vein  from  that  point, 
while  the  hind  vein,  branching  from  the  main  vein  at  this  point,  bends 
toward  the  hind  edge  of  the  wing  and  runs  parallel  to  it,  but  remains 
distinct.  The  fore  fringe  has  disappeared  and  its  place  is  taken  by  the 
stout  costal  spines.  The  hind  vein  is  set  with  stout  spines  at  regular 
intervals.  Beyond  the  first  fourth  the  wing  is  somewhat  narrower 
than  at  the  basal  fourth.  The  front  edge  is  nearly  straight  and  the  hind 
edge  beading  forward  unites  with  it  to  form  a  sharp  point.  The  la.st 
two  abdominal  segments  are  distinctly  narrowed  in  the  females.  The 
spines  at  the  end  of  the  abdomen  are  weak  and  light.  The  species 
belonging  here  have  the  power  of  springing. 

I  have  found  only  the  species  dracaeiisd  of  this  genus. 

Digitized  by  VjOOQ IC 
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PARTHENOTHRIPS  DRAC^NiE  (Heeger). 
PUte  VI,  figs.  62-65. 

Jleliothrips  dracsensc  Hebger,  Sitzui^sb.  d.  math.-naturw.  Classed,  kais.  Akad.  d. 

Wiasensch.,  Wien,  XIV,  December,  1854.,  p.  365.    Separata.     Beitrage  zur 

Naturgeschichte  d.  Insecten  Osterreichs,  pp.  3-7. 
Thrips  dracxase  Rbqbl,  Bull,  phys.-mathem.  Acad.  Sciences,  St.  Peterebun?, 

XVI,  1858,  pp.  333-336;  Melang  biolog.,  II,  6,  pp.  62^-^33. 

Ileliothrips  dracwrue  v.  Frauexfeld,  Verhandl.  d.  k.  k.  zool.-bot.    Gesellsch., 

XVII,  Zool.  Miscellen,  XIII,  1867,  pp.  793-801. 
Hdiothrips  draamx  Pergande,  Psyche,  III,  1882,  p.  381. 

Parthenothrips  dracsmai  Jordan,  Zeit.  f.  Wiss.  Zool.,  XL VII,  1888,  pp.  541-^20 

(Biological  part). 
Parthenothrips  dracmiss  Rbuter,  Meddel  af.  Soc.  Fauna  et  Flora  Fennica,  XVII, 

1891,  p.  166. 
Jleliothrips  dracsenx  Trybom,  Entom.  Tidskrift,  16  Arg.,  Haft  1-2,  1893,  pp. 

56-58. 
Parthenothrips  dracxme  Uzel,  Mon.  d.  Ord.  Thysanopt,  1895,  pp.  171-173,  pi.  ii, 

figs.  12-14;  pi.  VI,  fig.  93. 
Partfienothrips  dracsems  TOmpel,  Die  Geradfliigler  Mitteleuropas,  1901,  p.  291. 

Femah, — Length  about  1.15  mm.;  width  of  mesothorax  about 
0.28  mm.  General  color  dusky  yellow,  more  or  less  strongly  shaded 
with  brown,  especially  upon  the  abdomen.  Head,  thorax,  and  wings 
covered  with  more  or  less  clearly  defined  reticulating  ridges. 

Head  widest  in  front  through  the  eyes,  four-fifths  as  wide  as  length; 
general  shape  quadrangular  above,  though  front  margin  is  somewhat 
elevated  in  middle;  heavily  reticulated;  cheeks  straight,  but  abruptly 
constrictt^d  at  hind  edge,  neck-like;  color  quite  uniform  brownish  yel- 
low. Eyes  black,  very  strongly  protruding  at  fore  angles;  a  slight 
depression  surrounds  each  eye;  ocelli  small,  approximate,  with  dark 
red  margins  contiguous,  situated  upon  a  slight  elevation  between  the 
eyes  and  well  removed  from  them.  Maxillary  palpi  two  segmented, 
the  second  segment  being  longer  and  more  slender  than  the  first. 
Antenna?  seven  segmented,  very  slender  beyond  second  segment, 
about  two  and  one-half  times  as  long  as  the  head;  relative  lengths  of 
segments: 

1     ^       3_      4        5       _6_       7 
5     9.7     20.5     17     16.5     U.3     13.5 

Segment  one  nearly  spherical,  fully  as  long  as  broad,  narrower  than 
two,  which  is  thickest;  three  to  six  subequal  in  thickness  and  about 
one-half  the  diameter  of  two,  faintly  ringed;  seven  very  slender  and 
bearing  at  its  tip  a  still  more  slender  spine,  which  may  be  nearly  as  lon^ 
as  the  segment.  Segments  one  and  two  slightly  more  dusky  yellow 
than  three  to  five;  five  is  shaded  with  brown  at  its  tip;  six  and  seven 
brown  or  gray-brown. 

Prothorax  tmnsverse,  fully  twice  as  wide  as  long  and  about  two- 
thirds  as  long  as  the  head,  wider  behind  than  in  front;  sides  somewhat 
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ed;  surface  reticulated  like  head  and  concolorous  with  it;  one 
bpine  at  each  hind  angle.     Pterothorax  on  dorsal  line  only  two- 
las  long  as  wide,  one  and  one-fourth  times  as  wide  as  prothorax; 
borax  nearly  as  wide  as  mesothorax;  color  of  pterothorax  some- 
piore  yellow  than  head  and  prothorax;  mesonotal  plate  deeply 
in  middle  behind;  reticulations  converging  to  anterior  end  of 
cision.     Wings  very  long  and  about  one-tenth  as  broad,  over- 
^g  the  abdomen  considerably;  form  and  venation  unique;  fore 
[)mewhat  longer  and  about  one  and  one-half  times  as  broad  as 
id  wings;  their  front  edge  runs  straight  clear  to  the  tip;  the 
|ge  runs  nearly  parallel  to  it  till  near  the  end,  where  it  curves 
to  join  the  fore  edge  at  the  tip;  the  entire  wing  is  bounded 
very  heavy  ring  vein.     There  appears  to  be  only  one  longi- 
1  vein;  this  at  about  basal  fourth  of  wing  curves  forward  to  the 
tein,  which  it  joins; ^  then  it  curves  backward  and  runs  parallel 
pd  quite  close  to  the  hind  edge  till  it  joins  the  ring  vein  before 
The  eosta  bears  no  fringe,  but  is  set  with  numerous  stout 
is  also  the  longitudinal  vein;  hind  edge  bears  a  double  fringe 
hail's;  surfa<?e  of  fore  wing  shows  faint  reticulation.     There 
rather  faint  brown  spots  on  fore  edge,  the  darkest  being 
[the  fore  vein  joins  the  costa,  and  one  longer  spot  on  hind  edge; 
[standing  in  these  spots  are  much  darker  than  the  others.     Legs 
>rou8  with  bod}',  finely  reticulated;  hind  coxa3  approximate; 
bmora  brownish  yellow,  the  others  brown,  yellowish  at  extremi- 
ibiee  and  tarsi  concolorous  with  second  segment  of  antennae; 
Ipped  with  dark  brown;  spines  very  weak  and  light  colored. 
Jomen  distinctly  wider  than  thorax  and  broadly  joined  to  it; 
twice  as  long  as  broad,  ovoid,   pointed  at  tip;  general  color 
or  yellowish  brown;   last  three  segments  yellow;  sometimes 
ies  of  each  segment  are  much  more  yellow^  than  its  brown  central 
'  anterior  edge  of  segment  one  is  curved  forward  very  abruptly 
middle  forming  a  rounded  apex  to  the  dorsal  plate;  prominent 
[stripe  on  anterior  edges  of  three  to  seven;  anal  spines  weak  and 


iescribed  from  five  females  taken  in  Amherst,  Massachusetts,  on 
fiia  and  Flcm,  I  have  no  male,  but  Heeger  says: 
iah. — The  abdomen  in  males  is  distinctl}'  more  slender  than  in 
Sales;  is  yellow-brown,  thinly  chitinized;  about  twice  as  long  as  the 
[  o  and  metathorax  together;  almost  cylindrical,  with  taporin*^'  anal 
remity;  naked,  set  wnth  some  long  bristles  only  at  the  hinder  edge 
iie  last  three  abdominal  segments. 
rotfd  phtntH, — Dracaena^  Flam  elustica^  Kent  In  halnior^ha. 


believe  that  the  fore  vein  coincides  with  the  contal  from  the  njvot  where  they 
,  the  croeB  vein  being  more  apparent  than  real,  and  that  the  vein  v.iiitth  runs 
1  with  and  cloee  to  the  hind  edge  is  really  the  hind  vein.  . 

_    _  Jigitized  by  ■ 
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ir<thitat, — Vienna  (Heeger,  v.  Frauenfeld),  Finland  (Renter),  St. 
Petersburg  (Kegel),  (lerniany  (Jordan,  Bohk),  Bohemia (Uzel),  United 
States:  Washington,  District  of  Columbia;  Amherst,  Massachusetts. 

The  early  stages  are  described  as  follows: 

E(j<j, — The  eggs  are  nearly  membranous,  greenish  white,  elongate- 
ovate,  yV'"  long"?  half  as  broad. 

Larm, — Larvae  are  milky  white,  nearly  cylindrical;  only  the  last 
three  abdominal  segments  taper  gradually  to  a  blunt  point;  they  are 
about  li'"  long,  ^  as  thick.  The  head  is  inverted  conical,  a  little  more 
slender  but  noticeably  longer  than  the  breadth  of  the  abdomen;  mouth 
parts  are  thin,  horny,  yellowish,  pointed,  snout-like.  Eyes  are  on  the 
sides  of  the  head,  circular,  not  raised;  relativel}'^  large  and  clear  red. 
The  antennte  are  thread-like,  white  with  gray  points,  five  segmented, 
somewhat  longer  than  the  head;  first  three  segments  small,  cup-shaped, 
of  e(iual  size;  fourth,  spindle-shaped,  about  as  long  as  first  three 
together;  fifth  is  gray,  conical,  verj'  pointed,  somewhat  longer  than 
the  fourth. 

The  thorax  is  somewhat  longer  than  the  antennae,  swollen,  flat 
beneath;  prothorax  is  rounded-triangular,  somewhat  shoi-ter  than  the 
pterothorax,  the  segments  of  which  are  grown  together,  and  are 
elongated-rectangular  and  rounded.  The  legs  are  close  together,  with 
very  large  coxje;  nearly  as  long  as  the  antennae;  middle  pair  noticea- 
bly shortest,  hind  pair  longest;  femora  shorter  and  thicker  than  tibise, 
which  are  cylindrical;  tarsi  ver}^  short,  indistinctly  two  segmented. 

Abdomen  spindle-shaped,  nearly  as  broad  and  somewhat  more  than 
twice  as  long  as  the  entire  thonix;  the  nine  segments  are  hardly  per- 
ceptibly marked,  equally  long  and  set  at  sides  with  single,  knobbed 
hairs. 

Ny)nph  (tr  j)u2>n„ — The  nymphs  in  the  last  days  before  their  trans- 
formation are  whitish,  fusiform;  their  eyes  are  raised,  round,  and 
red;  antenna?  indistinctly  eight  segmented,  laid  back  over  the  head 
near  one  another;  wing  sheaths  lying  at  the  sides  of  the  abdomen, 
slender,  bottle-shaped,  reaching  to  the  fore  edge  of  the  sixth  segment 
and  set  with  many  transparent,  white  hairs,  as  is  also  the  spindle- 
shapi^d  abdomen;  the  hind  edge  of  the  next  to  the  last  and  the  end  of 
the  last  segment  set  with  single,  knobbed  hairs. 

Genus  THRIPS   Linnaeus. 

Ocelli  present.  Antennae  seven  segmented  (style  one  segmented). 
Maxillary  palpi  three  segmented.  Prothorax  regularly  somewhat 
longer  than  the  head;  two  long  spines  always  present  upon  its  pos- 
terior angles.  Fore  legs  usually  unarmed.  Wings  usually  present, 
moderately  broad,  with  fore  fringe  developed  and  veins  set  with  short 
spines. 

The  species  b(»longing  here  have  the  power  of  sprmging^lc 
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Although  this  \s  the  largest  genus  of  the  order,  1  have  here  found 
bat  two  species  which  I  can  place  in  it.  These  two  may  be  easily 
distinguished  by  their  colors. 

Head  brown,  thorax  reddish  brown,  abdomen  yellow  or  gray-brown .perplejcns{p.  184). 
Color  uniformly  light  yellowish  varying  to  brownish  yellow tabaci  (p.  179). 

THRIPS   TABACI    Lindeman. 

ONION  THRIPS. 

PUte  VII,  figs.  69-71. 

/  Limothrip8  tritici  Packard,  2d  Ann.  Kept.  Ins.  of  Mass.,  1872,  pp.  5-8,  2  figs.; 
19th  Ann.  Rept  Secy.  Mass.  Bd.  Agr.  for  1871,  pp.  33a-.336, 2  figs.;  reprinted 
in  9th  Ann.  Rept.  U.  S.  Geol.  Geog.  Surv.  Territories  for  1875,  pp.  742-744, 
pi.  Lxvii,  figs.  3-h5. 

Thrips  on  onion  plants,  Siiipijsy,  Bull.  10,  Miscell.  Information  Roy.  Gardens, 

1887,  p.  18. 

Thrips  tahaci  Lindeman,  Die  schadlichsten  Insekten  des  Tabak  in  Bessarabien, 

1888,  p.  15,  61-75. 

Thrips  sp.  Thaxter,  Ann.  Rept.  Conn.  Exp.  Sta.  for  1889, 1889,  p.  180. 

Thrips  sp.  Riley-Howard,  Insect  Life,  III,  1891,  p.  301. 

Thrips  tabaci  Ritzema  Bos,  Tierische  Schadlinge  und  Niitzlinge,  1891,  pp.  577, 

578. 
Thrips  tabaci  Tabgioni-Tozzetti,  Animali  ed  Insetti  del  Tobacco  ii>  Erbal  del 

Tobacco  SeccD,  1891,  pp.  222-224. 
Thrips  sp.  Lintner,  Count.  Gent.,  LVII,  Oct.  27,  1892,  p.  809;  Abstract  in  9th 

Rept.  Ins.  N.  Y.,  p.  445. 
lAmothrips  sp.  Baker,  Amer.  Florist,  VII,  1892,  p.  168,  fig. 
Thrips  striata  ?  Gillette,  Ann.  Rept  Col.  Exp.  Sta.  for  1892,  1892,  p.  36. 
Thrips  on  onions,  Webster,  Ins.  Life,  V,  1892,  p.  127. 

Thrips  striatus  Gii^hiffnE,  Bull.  24,  Col.  Exp.  Sta.,  1893,  pp.  13-15,  figs.  11,  12. 
Thrips  striatus  Riley-Howabd,  Ins.  Life,  VI,  1893,  pp.  4-5,  343. 
Thrips  striatus?  Gillette,  5th  Ann.  Rept.  Col.  Agr.  Exp.  Sta.  for  1892,  1893, 

p.  36;  6th  Ann.  Rept.  Col.  Agr.  Exp.  Sta.  for  1893,  p.  55. 
Onion  Thrips,  Smith,  Ann.  Rept.  N.  J.  Agr.  Col.  Exp.  Sta.  for  1893,  1894,  p.  441, 
Limothrips  tritici  Webster,  Ins.  Life,  VII,  1894,  p.  206. 
Thrips  alia  Sirrine  and  Lowe,  Bull.  83,  N.S.,  N.  Y.  Agr.  Exp.  Sta.,  1894,  pp. 

680-683,  pi.  II. 
Thrips  aUii  W^ebster,  Ohio  Farmer,  Aug.  2,  1894,  p.  97;  Aug.  23,  1894,  p.  157; 

Nov.  7,  1894,  p.  373. 
Thrips  aUii  Sirrine  and  Ix>we,  13th  Ann.  Rept.  N.  Y.  Exp.  Sta.  for  1894, 1895, 

pp.  75a-760,  pi. 
Thrips  aUii  Osbobn-Mally,  Bull.  27,  Iowa  Agr.  Exp.  Sta.,  1895,  pp.  139-142. 
Thrips  tabaci  Pergande,  Ins.  Life,  VII,  1895,  pp.  392-395. 
Limothrips  tritici  Webster,  Bull.  58,  Ohio  Agr.  Exp.  Sta.,  1895,  pp.   xxxiii- 

xxxiv,  fig.  3;  also  in  Ins.  Life,  VII,  1895,  p.  206. 
Thrips  cammunis  Uzel,  Mon.  d.  Ord.  Thysanoptera,  1895,  pp.  176-179,  pi.  vi, 

fig.  100. 
Thrips  tabaci  Uzel,  Mon.  d.  Ord.  Thysanoptera,  1895,  p.  447. 
Thrips  tabaci  Sling erland,  Rural  New  Yorker,  LV,  1896,  p.  561. 
Thrips    tabaci   Frank,   Die    tierparasitiiren   Krankheiten    der   Pflanzen,  1896, 

p.  134. 
7  Thrips  sp.  near  tabaci  Davis,  Special  Bull.  2,  Mich.  Agr.  Exp.  Sta.,  1896, 
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?  Thripe  on  cabbages,  Smith,  Economic  Ent,  1896,  p.  102. 

?  Thripe  on  cucumber,  Britton,  20th  Rept.  Com.  Exp.  Sta.  for  1896,  1897. 

Thrips  tabaci  Sirbine,  15th  Ann.  Rept.  N.  Y.  St.  Exp.  Sta.  for  1896,  1897,  pp. 
612-613. 

Onion  Thripa,  Sirrine,  Bull.  115,  N.  Y.  Exp.  Sta.,  1897,  p.  70. 

Onion  Thrips,  Slinoebland,  Rural  Kew  Yorker,  May  8,  1897,  p.  309. 

Thrips  tabaci  Lintnbr,  5l8t  Ann.  Rept.  N.  Y.  St.  Mus.  Nat.  Hist,  1898,  p.  363; 
Separata,  13th  Rept.  Inj.  Ins.  N.  Y.,  1898,  p.  3?3. 

Thrips  slriatus  Gillette,  Bull.  47,  Col.  Exp.  Sta.,  in.v8,  p.  44. 

Thrip8  tabaci  Quaintance,  Bull.  46,  Fla.  Agr.  Exp.  Sta.;  1898,  pp.  103-114,  figs. 
10-12. 

Thrips  tabaci  Howard,  Yearbook,  IT.  S.  Dept.  Agr.  for  1898,  1899,  pp.  142,  143, 
fig.  27. 

Thrips  tabaci  Plttit,  Bull.  175,  Mich.  Exp.  Sta.,  1899,  pp.  343-345,  figs.  1,  2. 

Thrips  tabaci  Quaintance,  Bull.  20,  N.  S.,  U.  S.  Dept  Agr.,  p.  59.  Remedies,  vari- 
ous authors,  1899,  p.  60. 

Thrips  «a6aci  Weboter-M ALLY,  Bull. 20, N.S.,  U.S. Dept  Agr.,  1899,  pp. 67-70. 

Thrips  in  Greenhouses,  Fernald-Hinds,  Bull.  67,  Mass.  Exp.  Sta.,  1900,  pp.  9-12. 

Thrips  communis  TOmpel,  Die  Geradfliigler  Mitteleuropas,  1901,  p.  293. 

Thrips  tabaci  Garman,  Bull.  91,  Kentucky  Exp.  Sta.,  1901,  pp.  42-45. 

Thrips  tabaci  Webster,  Joum.  Columbus  Hort.  Soc.,  XVI,  1901,  No.  3,  7  pp., 
4  figs. 

Thrips  tabaci  Hinds,  Proc.  17th  Ann.  Conv.  Soc.  Amer.  Florists,  1901,  pp.  90-92. 

Female, — Length  about  1.1  ram.;  width  about  one-fourth  the  length. 
Color  quite  uniformly  light  yellowish  varying  to  brownish  yellow. 

Head  one-fifth  wider  than  long;  cheeks  slightly  arched  behind  the 
e^'es;  frons  slightly  arcuate  between  them;  occiput  indistinctly  ti-ans- 
versely  striated;  hairs  upon  the  head  few  and  minute;  eyes  not  pro- 
truding, coarsely  granulated,  very  dark  red  by  reflected  light,  black 
by  transmitted  light,  sparsely  pilose;  ocelli  subapproximate,  standing 
well  back  to  the  line  of  the  hinder  edge  of  the  eyes  but  posterior 
ocelli  not  contiguous  with  margins  of  eyes;  cx)lor  light  yellow,  mar- 
gined inwardly  with  light  brown  crescents.  Maxillary  palpi  three 
segmented;  first  and  third  segments  equally  long,  second  shorter. 
Antennae  seven  segmented;  relative  lengths  of  segments  as  follows: 


1 

2 

3 

4 

5 

6 

7 

4tA 

8.7 

11.1 

10 

8.« 

10.6 

4 

Segment  one  short  and  globose;  two  barrel-shaped;  three  to  five 
pedunculate,  elongated  ovoid;  five  joined  by  moderately  broad  surface 
to  base  of  six  which  tapers  somewhat  from  its  middle  to  its  apii^al 
end;  seven  tapering  slightly,  blunt  at  apex.  Segment  one  lightest  in 
color,  clear  light  yellow;  two,  six,  and  seven  unifonnly  light  grayish 
brown;  three  light  brownish  yellow;  four  and  five  colored  like  three  at 
their  bases  but  apices  nearly  as  dark  as  six. 

Prothorax  as  long  as  head,  one-half  wider  than  long;  pronotum, 
indistinctly  transversely  striated  and  sparsely  clothed  with  small 
spines;  each  hind  angle  bears  a  pair  of  very  5t^u|,^c£n||]^pus  spines, 
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and  between  these  pairs,  along  the  hind  edge  of  pronotum,  stands  a 
row  of  three  smaller  spines  on  each  side.  Metathorax  one-third  wider 
than  prothomx;  nietanotal  plate  bears  a  few  small  spines.  Wings 
about  one-fonrteenth  as  broad  as  long,  slightly  Kjolored  with  light 
yellow;  costal  fringe  of  fore  wings  composed  of  short,  stout  bristles 
intermixed  with  a  row  of  shorter  spines.  Fore  longitudinal  vein  bears 
from  ten  to  twelve  spines  arranged  in  three  groups,  as  follows;  Two 
groups  upon  the  basal  half  of  vein,  the  first  of  three  or  four  spines, 
the  second  group  of  three,  and  beyond  the  middle  of  the  wing  four  to 
six  spines  scattered  at  considerable  distances  along  the  vein  to  its  tip; 
when  only  four  are  present  in  last  group  they  stand  at  nearly  equal 
distances  apart;  hind  vein  beat's  from  fourteen  to  seventeen  spines. 
Occa^ionalh'  one  or  two  cross  veins  may  be  seen  between  the  fore  vein 
and  the  costal  at  about  one  and  two-thirds  its  length,  but  usually  they 
are  not  present;  hind  vein  arises  from  fore  vein  at  about  the  middle 
of  second  group  of  spines.  Hairs  composing  posterior  fringes  on  both 
wings  are  long,  slender,  wavy,  and  light  colored.  Legs  concolorous 
with  body  or  somewhat  lighter,  quite  long  and  slender;  second  seg- 
ments of  tarsi  much  longer  than  first;  spines  on  inner  side  of  hind 
tibife  weak,  except  the  pair  at  its  extremity;  legs  sparcely  clothed 
with  tine  hairs. 

Abdomen  as  wide,  or  slightly  wider,  than  the  mesothorax,  about 
twice  as  long  as  wide;  each  dorsal  plate  of  segments  two  to  eight 
marked  near  its  anterior  edge  with  a  narrow,  transverse  line  of  dark 
chestnut- brown  color,  widest  at  its  middle  and  tapering  gradually 
tow^ard  the  sides,  disappearing  at  the  upper  edge  of  the  groups  of 
three  to  five  short  spines  which  stand  upon  these  segments  just  above 
the  pleural  plates.  Posterior  edge  of  ninth  segment  bears  a  circlet  of 
eight  long,  stout  spines,  most  prominent  dorsally;  terminal  segment 
bears  six  spines  which  are  nearly  as  long  as  the  preceding;  besides 
these  long  spines  both  of  these  segments  bear  a  few  finer  spines. 

Bedescribed  from  many  specimens. 

Male. — "Head  and  abdomen  yellowish  white;  thorax  yellow.  The 
first  two  antennal  segments  white,  the  third  at  the  end  very  weakly, 
the  fourth  and  fifth  more  strongly  shaded  with  gray ;  the  sixth  is  gray, 
at  the  base  or  even  to  the  middle  white;  the  seventh  segment  entirel}' 
gray.     Wings  present." — Uzel. 

Food  plants. — Apple,  aster  (cultivated),  blanket  flower,  })lue  grass, 
cabbage,  candytuft,  catnip,  cauliflower,  celery,  chickweed,  cinque- 
foil,  clover,  coneflower,  crab-grass,  cucumber,  dandelion,  Ereehthltes^ 
Erigerofi  canadensis,  four-o'clock,  garden  leek,  goldenrod,  heal-all, 
bone3'suckle,  Jamestown  weed,  jimson,  kale,  melons,  mignonette, 
mullein,  nasturtium,  onion,  parsley,  pink,  plum,  pumpkin,  Ruhis  sev- 
eral species,  shepherd's  purse,  SpeciUaria^  squash,  stonecrop,  sweet 
clover,  timothy,  tobacco,  tomato,  turnip,  wheat         Digitized  by  ^OOgie 
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IlaJntaL — Russia  (Linderaan),  England  (Shipley),  Italy  (Targioni- 
Tozzetti),  Bohemia,  Helgoland  (Uzel),  Bermuda,  United  States:  Mas- 
sachusetts, Connecticut,  New  York,  Long  Island,  Pennsylvania,  New 
Jersey,  District  of  Columbia,  Virginia,  Florida,  Kentucky,  Ohio, 
Indiana,  Illinois,  Iowa,  Michigan,  southern  Canada,  Colorado,  Call- 
fornia. 

The  early  stages  are  described  by  Quaintance^  as  follows: 

£gg. — Length  0.26  mm.;  width  0.12  mm.;  in  shape  the  egg  is 
elliptical  and  curved.  Fresh  eggs  are  clear  white.  In  eggs  with 
advanced  embryos,  the  reddish  eyes  are  distinctly  visible. 

Larva,, first  stage. — (About  one-half  hour  after  hatching).  Length, 
0.38  mm.;  width  of  thorax,  0.14  mm.;  somewhat  fusiform  in  shape; 
gradually  tapering  caudad  from  fourth  or  fifth  abdominal  segment; 
body,  legs,  and  antennae  clear  white;  eyes  reddish.  Head  in  dorsal 
aspect  about  as  broad  as  long;  the  eyes  are  situated  at  the  cephalic 
lateral  margins;  no  ocelli.  In  cephalic  aspect  the  head  is  seen  to  be 
considerably  produced — ventrad  and  caudad;  suboval  in  outline.  The 
four  jointed  antennae  are  borne  upon  the  vertex,  and  are  approximate  at 
base.  Basal  joint  short,  cylindrical,  about  half  the  length  of  second; 
second  segment  subpyriform,  slightly  longer  than  wide;  third  sub- 
spherical,  about  as  long  as  second;  fourth  joint  as  long  as  the  proxi- 
mal three  together,  club-shaped,  thickest  near  the  basal  third,  tapering 
distally  to  a  point.  Joints  three  and  four  ringed;  in  the  distal  pwirt 
of  four  these  are  much  more  pronounced,  dividing  it  into  what  might 
be  taken  for  short,  indistinct  segments.  The  antennae  bear  seta3,  which 
are  much  more  numerous  on  fourth  joint.  Legs  stout;  coxa  and 
trochanter  short;  femur  about  as  long  as  tibia  and  tarsus  together. 
The  tarsus  appears  to  be  composed  of  but  one  joint,  which  terminates 
distally  in  two  diverging  claw -like  processes;  the  bladder-like  expan- 
sion on  tip  of  tarsus  does  not  seem  to  be  present  in  this  stage.  Abdo- 
men composed  of  ten  segments;  on  the  dorsum  are  four  longitudinal 
acute  setaj,  and  a  row  on  each  lateral  margin.  On  the  tenth  segment 
these  setae  are  quite  large,  being  from  two  to  four  times  longer  than 
the  others. 

Mature  larva  (second  stage). — Length  0.94  mm.;  width  of  meso- 
thorax  0.22  mm.  Body  elongate;  abdomen  tapering  caudad  from 
about  fifth  segment.  Head  slightly  longer  than  wide.  Color  green- 
ish yellow,  varying  to  greenish  white.  Legs  and  antennae  lighter;  eyes 
reddish  brown;  ocelli  wanting.  SeUe  practically  as  in  stage  1. 
Antennie  four-jointed;*  basal  joint  short,  cylindrical;  second,  sub- 
cylindrical,  about  twice  as  long  as  first.     Third  joint  a  fourth  longer 

^KiuaintaiKV,  Bull.  46,  Fla.  Agr.  Exp.  Sta. 

^"Lindeinan  reganlH  the  antennie  as  six  jointed,  bat  to  nie  joint  four  has  not 
api^eared  to  allow  of  l)eing  considereil  as  made  up  of  three  joints,  althou^^h  there  are 
four  more  or  le.*«H  well-defined  parts,  as  determined  by  the  rings,  which,  if  considered 
an  jointH,  would  make  t^even  in  all,  instead  of  six."   '     '^'^''^^  by^OOglL 
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than  second;  subpyriform,  united  to  second  })y  naiTow  "neck,"  rather 
closely  ringed.  Fourth,  about  as  long  as  proximal  throe  together, 
club-shaped,  ringed  as  in  stage  1.  Antenna?  bearing  seta)  much  more 
numerous  on  fourth  joint.  Tarsi  without  the  pronounced  elaw-likc 
structures  of  the  first  stage.  In  other  respects  essentially  as  in  pre- 
ceding stage. 

iVy/npA  {about  1/wo  days  old), — Length  about  0.7  mm.;  width  of 
mesothorax  about  0.15  mm.;  color  yellowish,  varying  to  almost  color- 
less; eyes  reddish.  Pupa-skin  somewhat  separated  from  the  body 
proper,  being  particularly  noticeable  in  the  caudal  end  of  the  abdomen, 
wing-pads,  legs,  and  antennae.  In  these  two  latter  the  joints  are  very 
ob«5Cure,  the  pupa-skin  covering  them  as  a  sheath.  The  wing-pads 
reach  to  about  the  eighth  abdominal  segment.  There  are  numerous 
setee  on  the  body,  antennsB,  legs,  and  wing-pads.  On  the  abdomen 
they  have  practically  the  same  position  as  in  the  adult  larva.  The 
dorsal  setae  of  the  last  segment  in  the  nymphs  are  very  stout,  almost 
hook-like,  curving  cephalad. 

Xife  hiHtory. — Dr.  Lindeman's  conclusions,  quoted  by  Dr.  Lintner, 
are  so  different  from  those  which  have  been  reached  by  workers  upon 
the  same  species  in  this  countr}^  that  we  are  led  to  suspect  that  he  has 
confused  the  early  stages  of  very  different  species. 

In  Massachusetts,  using  specimens  found  infesting  a  cuc^umber  house 
in  January  and  February,  1  have  found  that  the  egg  stage  varies  from 
four  to  seven  days.  Pupation  takes  place  in  seven  or  eight  days  and 
la^^ts  for  nearly  a  week,  when  the  adults  emerge  and  after  a  few  days 
lay  their  eggs.  The  whole  life  cycle  in  a  greenhouse  thus  occupies 
from  three  to  four  weeks. 

In  Florida  Quaintance  found  that  the  egg  stage  lasts  in  sunmier 
from  three  and  a  half  to  four  days;  the  larval  stage  from  seven  to  nine 
days,  during  which  time  the  lar\'a  molted  twice;  the  nymph  stage  four 
days,  the  total  life  cycle  thus  requiring  about  sixteen  days.  There 
appeared  to  be  no  distinct  broods  at  any  season. 

In  Ohio  Professor  Webster  has  found  that  this  species  hibernates 
in  larval,  pupal,  and  adult  stages,  the  first  predominating,  being  found 
in  matted  grass  or  refuse  tops  left  in  the  onion  fields,  and  that  they 
safely  passed  through  winters  when  the  temperature  fell  to  —23  to 
—25  degrees  F. 

Economic  considerations. — Dr.  A.  S.  Packard,  in  1872,  was  the  first 
to  record  the  ravages  of  the  ^' Onion  Thrips,"  which  he  called  Llmo- 
thrips  tritici  Fitch,  believing  it  to  be  identical  with  the  '^  Wheat 
Thrips."  While  Dr.  Packard's  description  is  unidentifiable,  it  is  suffi 
cient  to  show  that  the  insect  was  not  Thrips  tvitlcl  Fitch,  nor  did  it 
belong  to  the  genus  Liviotlirips.  Furthermore,  Packard  states  that 
the  antenna  consists  of  eight  segments,  which  would  separate  it  from 
TJivips  taba<ii^  which  has  only  seven.  Still  the  injuiy  recorded. k.sp 
like  that  which  is  known  to  have  been  committed  by  Thrips  tdhiiv^  jit 
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various  times  that  I  have  included  a  reference  to  it  under  thiH  species, 
though  its  correctness  is  ([uestionable. 

Dr.  Packard  found  that  this  insect  has  been  observed  attacking  onions 
for  fifteen  years  previously,  hut  the  damage  in  1872  was  unusually 
severe  in  Essex  County,  Massachusetts,  amounting  that  year  to  at 
least  one-tenth  of  the  crop,  and  having  a  money  value  in  that  one 
county  of  at  least  $10,000. 

In  1889,  Dr.  Thaxter  found  the  Onion  Thrips  generally  distributed 
and  very  injurious  to  onions  in  Connecticut,  the  injury  produced  being 
known  as  ''White  Blast." 

The  next  report  of  very  serious  injury  was  made  by  Prof.  C.  P. 
Gillette  from  Colorado,  where  for  several  seasons  it  had  been  noticed 
as  very  abundant  and  doing  considerable  harm.  It  has  also  been  found 
a  serious  pest  all  through  the  Middle  States  and  in  several  of  the 
Atlantic  coast  States  as  well  as  on  the  Pacific  coast.  This  shows  its 
very  wide  general  distribution,  and  since  its  attacks  seem  to  be  most 
severe  upon  onions  and  cabbages — two  important  garden  crops — it 
must  be  considered  as,  perhaps,  the  most  injurious  species  of  the  order. 

THRIPS  PERPLEXUS  (Beach). 

Plate  VI,  figs.  66-68. 

Sericothripsf  perpkxa  Beach,  Ptoc.  Iowa  Acad.  Sciences,  1896,  III,  (1896),  pp. 
216-218. 

Female, — Length  0.935  mm.  (0.80  to  1.0  mm.);  width  of  mesotho- 
rax  0.197  mm.  (0.18  to  0.21  mm.).  General  color:  head  brown  and 
thorax  reddish  orange-brown,  very  much  darker  than  the  pale  yellow 
or  gray-brown  abdomen;  body  slender. 

Head  very  large,  somewhat  pentagonal,  approximately  as  long  as 
broad  or  but  slightly  shorter,  almost  as  large  as  prothorax,  within 
which  it  is  slightly  withdrawn;  cheeks  nearly  straight  and  parallel; 
anterior  margin  broadly  elevated;  without  special  prominences  between 
bases  of  antenme;  occiput  transversely  wrinkled;  without  conspicuous 
spines.  Eves  black,  not  protruding,  together  occupying  about  one- 
half  the  width  of  the  head,  margins  lighter  colored;  ocelli  conspicuous, 
large  and  well  separated,  placed  far  forward,  all  three  being  in  fi-ont 
pf  the  middle  of  the  eyes,  reddish  yellow  with  maroon  inward  margins; 
ocellar  bristles  moderately  long.  Maxillary  palpi  three  segmented. 
AntennsB  fully  twice  as  long  as  head,  subapproximate;  relative  lengths 
of  segments: 

12         3       4      5       6       7 
6.5     7.6     10.4    12    8.8     13     6.1 

Segment  one  broader  than  two  which  is  intermediate  in  thickness 
between  one  and  three;  three  and  four  thickest  at  about  their  middle 
then  tapering  gradually  to  the  ends;  seven  ])J||}ijU}i5^9|^r    Spines 
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long  and  slender,  but  not  ver}'  conspicuous;  those  on  three  to  five 
nearer  the  middle  than  usual.  Color  of  one,  two,  five,  six,  and  seven 
brown  like  head;  three  and  four  pale  yellowish  or  gray;  four  shaded 
slighth'  with  brown,  increasing  toward  tip;  basal  constriction  of  five 
yellow^ish. 

Prothorax  not  longer  and  but  very  slightly  wider  than  the  head, 
nearly  square,  without  stout  spines  upon  fore  angles  but  with  two 
long  spines  at  each  hind  angle.  Mesothorax  al)out  one  and  one-half 
times  as  wide  as  head,  slightly  wider  than  inetathorax;  greatest  width 
at  hind  edge;  color  reddish  or  orange-brown.  Wings  reaching 
usually  beyond  the  tip  of  aMomen,  about  one-seventeenth  as  broad  as 
long;  fore  wing  with  two  longitudinal  veins;  the  origin  of  the  hind 
vein  indistinct;  neither  vein  heavy;  costa  set  with  about  twenty  quite 
long  spines  besides  the  fringe  hairs;  fore  vein  bears  ten  to  twelve 
rather  weak  spines  and  the  hind  vein  about  thirteen  similar  spines. 
Liegs  rather  short;  fore  femora  slightly  thickened;  yellow  to  gray- 
brown,  bases  of  bladders  dark  brown;  spines  small  except  row  of 
eight  or  nine  on  inner  side  of  hind  tibise. 

Abdomen  nearh'  cylindrical  and  long,  two  and  two-thirds  times  as 
long  as  wide;  but  very  slightly  wider  than  mesothorax;  last  three 
segments  very  short  and  tapering  ver}'  abrupjtly  to  the  acute  apex. 
Color  pale  j^ellowish  or  grayish  brown,  very  much  lighter  than  thorax 
and  bead;  ninth  and  tenth  segments  shading  to  brown-black;  inter- 
segmental membranes  pale  yellowish  or  gray.  Segments  not  over- 
lapping; receptaculum  semiois  placed  far  back  beneath  eighth  dorsal 
plate,  very  conspicuous,  bright  orange-red;  ovipositor  indistinct, 
vestigial;  tenth  segment  split  open  above  and  sides  nearly  meeting 
beneath;  anal  spines  long,  slender,  not  very  dark. 

Redescribed  from  seven  females  taken  on  gituss  at  Amherst,  Massa- 
chusetts. 

Male  unknown. 

Food  plants. — Cypems  sp.,  corn  and  grass  (Iowa),  Dactylin  glomer' 
ata^  Panieii/ra  saTiguinal^^  and  various  other  gi*asses  (Massachusetts). 

Habitat. — Ames,  Iowa;  Amherst,  Massachusetts. 

These  specimens  have  been  compared  with  Miss  Beach's  types  and 
are  identical.  The  vestigial  condition  of  the  ovipositor,  however, 
misled  her  into  thinking  her  specimens  all  males,  whereas  they  are 
reall}'  all  females. 

This  species  is  exceptional  among  the  Terebrantia  in  lacking  a 
functional  ovipositor,  but  it  is  surel}^  vestigial  in  this  case.  The 
eggs  are  very  large,  while  the  ovipositor  is  disproportionately  short 
and  weak,  and  it  seems  that  it  must  be  impossible  for  this  species  to 
deposit  its  eggs  in  the  plant  tissue.  In  this  respect  they  thus  show  a 
divergence  toward  the  Tuhulif era,  which  lay  their  eggs  wholly  exter- 

Digitized  by^OOQlC 
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nally.  It  also  seems  probable  that  the  so-called  ''rod"  of  the  Tubu- 
liferan  female  is  but  the  vestige  of  a  former  ovipositor.  The  wing 
venation  also  indicates  that  the  ^Eolothripidffi  come  nearest  the  prim- 
itive form  and  that  Phlopothripidte  have  diverged  farthest  from  the 
type,  with  the  Thripidae  somewhere  in  between.  This  species  is 
therefore  of  considerable  interest  as  possibly  being  one  of  the  guide- 
posts  to  the  phyllogen}^  of  the  order  Thysanoptera. 

CHARACTERS  OF  TUBULIFERA  (PLCEOTHRIPIDiE). 

The  members  of  this  suborder  agree  so  closely  in  general  characters 
that  they  have  all  been  included  in  the  single  family  Phloeothripidae. 
They  are,  as  a  inile,  considerably  larger  and  more  powerfully  formed 
than  the  Terebrantia,  some  of  them  being  the  giants  of  the  order. 

In  the  insects  belonging  to  this  suborder  the  head  is  always  as  long 
as  broad,  and  may  be  two  or  three  times  as  long.  In  most  of  those 
species  which  have  comparatively  short  heads  the  front  is  smoothly 
rounded,  but  in  those  having  ver}^  much  elongated  heads  the  vertex  is 
considerably  elevated,  in  some  cases  even  forming  a  very  prominent 
conical  projection  of  the  vertex  beyond  the  bases  of  the  antennae. 
The  eyes  vary  widely  in  size  and  number  of  facets.  Ocelli  are  gen- 
erally present.  The  cjieeks  are  usually  nearly  straight  and  parallel, 
and  in  some  species  set  with  more  or  less  numerous  spine-bearing 
warts.  Nearly  every  species  has  a  pair  of  well-developed  spines  stand- 
ing immediately  behind  the  eyes,  and  therefore  called  post-ocular 
spines.  The  antennae  are  invariably  eight  segmented  in  the  adult 
stage  and  the  sense  cones  on  the  intermediate  segments  are  alwaj's 
simple.  The  mouth  cone  varies  in  form,  being  in  some  species  short 
and  blunt,  and  none  of  the  external  parts  are  acute  at  the  tips;  in 
others  the  labrum  is  abruptly  constricted  beyond  the  middle,  its  end 
forming  a  sharp  spine-like  process,  which  reaches  beyond  the  broadly 
rounded  labium;  in  still  others  the  entire  mouth  cone,  labium  and 
all,  is  elongated  and  tapere  to  a  quite  slender  tip,  which,  however, 
is  not  spine-like.  These  different  forms  of  mouth  cone  have  been 
thought  to  possess  a  generic  value  in  classification, -but  my  studies 
thus  far  have  led  me  to  the  conclusion  that  too  high  a  value  has 
been  placed  upon  this  single  character.  The  maxillary  palpi  have 
always  two  segments,  of  which  the  basal  is  very  short,  and  the  labial 
palpi  are  also  two  segmented,  though  frequentl}^  they  are  short 
and  indistinct. 

The  prothorax  has,  in  most  cases,  a  trapezoidal  form,  and  this  is 
especially  noticeable  in  those  species  in  which  the  fore  femora  are 
much  enlarged.  The  regularity  of  the  outline  of  this  trapezoid  is, 
however,  more  apparent  than  real,  as  will  be  seen  by  reference  to  Plates 
VIII,  IX,  and  X.  The  projecting  fore  coxa?  fill  in  the  hind  angles 
so  smoothly  that  in  many  cases  careful  focusing  is  necessary  to  show 
that  the  outline  is  not  entirely  that  of  the  prothorax  alone.     The  pro- 
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ootum  usually  bears  around  its  outer  portion  a  numbc^r  of  conspicuous, 
long  spines.  The  fore  femora  are  frequently  i^rcatly  enlarged,  and 
when  this  is  the  case  there  will  be  found  upon  the  fore  tarsus  ii  more 
or  less  stout  tooth  or  hook.  In  most  species  the  femora  and  tarsal 
teeth  are  larj^er  in  the  males  than  in  the  females.  The  ptcrothorax  is 
very  compact  and  nearly  rectangular  in  outline.  The  wings,  which 
are  usually  present,  are  all  very  similar  in  form,  venation,  etc.  The}- 
arc  either  quite  slender  throughout  or  somewhat  constricted  near  the 
uiiddle,  and  are  rounded  at  the  tips.  They  have  almost  no  veins,  there 
being  no  ring  or  cross  veins,  and  only  one  partially  develoj^ed  median 
vein  in  each  wing.  Along  the  margins  of  each  wing  there  is  borne  a 
long,  slender  fringe,  which  is  single  except  near  the  outer  end  of  the 
hind  margin  of  the  fore  wing,  where  it  is  double  for  a  short  distance. 
The  membrane  of  each  wing  lacks  microscopic  spines  such  as  lire 
found  upon  the  wings  of  Terebrantia.  When  brought  to  rest  the 
wings  are  laid  back  closely  upon  the  middle  of  the  abdomen,  so  that 
the}'  overlap  in  their  second  halves.  They  are  here  held  in  pla^^c,  and 
the  long,  slender  fringes  confined  by  the  rows  of  inwardly  curved 
spines  which  stand  upon  each  side  of  the  second  to  seventh  segments. 
In  some  species  the  wings  are  reduced  to  short,  rounded  pads,  while 
in  others  even  these  are  wanting. 

The  abdomen  is  very  similar  in  both  sexes,  except  that  in  the  male 
it  is  usually  more  slender,  especially  through  the  sixth,  seventh,  and 
eighth  segments.  The  female  has  no  ovipositor.  The  sexual  opening 
is  between  the  ninth  and  tenth  segments  in  both  males  and  females. 
The  last  segment  is  a  simple  tube  in  both  sexes  and  at  its  base,  beneath, 
are  found  the  distinctive  sexual  characters.  The  female  is  distin- 
guished by  a  short,  strongly  chitinized  rod  upon  the  ninth  segment 
near  the  base  of  the  tube  which  is  regular  and  entire.  The  male  is 
distinguished  by  a  semicircular  notch  in  the  base  of  the  underside 
of  the  tube,  providing  an  opening  for  the  protrusion  of  the  copulator}" 
apparatus  which  is  wholly  retracted  into  the  ninth  segment.  In  many 
species  the  abdomen  is  somewhat  flattened  dorso-ventmlly  so  that  a 
cross  section  Ls  elliptical  in  outline. 

Tubuliferans  live  usually  in  secluded  places,  as  between  the  parts  of 
composite  flowers,  under  the  bark  of  trees,  on  the  underside  of  foliage, 
in  galls,  moss,  turf,  fungi,  etc.  Their  movements  are  very  deliberate 
and  they  never  run  or  spring. 


SYNOPSIS  OF  PHLOEOTHRIPIDiE. 


Body  slender,  head  more  than  one  and  one-half  times  aa  long  as  wide 

Body  more  or  leee  thickened,  head  less  than  one  and  one-half  times  aa 


*  long  as  wide 2 

2 }  Breaidth  of  abdomen  of  female  nearly  or  quite  one-half  its  length 3 

*  Breadth  of  abdomen  of  female  not  nearly  etjnal  to  one-half  it^  length 4 

3  f  Head  broadly  rounded  in  front,  cheeks  without  warts Trichotlmps  (p.  191 ) 

^  Head  narrowed  in  front Eun/thrips  (p.  202) 


6- 
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^  j  WingH  always  present,  UBually  inhabiting  flowers 5 

\  Wings  usually  reduced,  usually  inhabiting  bark  or  turf 7 

g  f  Cheeks  without  8pine-l)earing  warts Anthothrips  (p.  188) 

I  Cheeks  with  spine-lx?aring  warts 6 

Fore  femora  with  teeth  at  tip  within,  intermediate  antennal  segments  un- 

ugually  long  and  slender AcaiUhothrips  ( p.  198) 

Fore  femora  without  teeth  in  female  and  usually  in  male,  intermediate 

antennal  segments  not  elongated Phlteothrips  (p.  195) 

0j  f  Head  very  large,  rounded  in  front Cephalotkrips  (p.  194) 

i  Head  small,  narrowed  in  front Malacothrips  ( p.  200) 

o  j  IIea<l  more  than  twice  as  long  as  wide Idolotkrips  ( p.  206) 

t  Head  less  than  twice  as  long  as  wide (^ryptothrips  (p.  205) 

Genus  ANTHOTHRIPS  Uzel. 

Head  but  little  longer  than  wide,  rounded  in  front;  cheeks  nearly 
pamllel,  without  warts.  Antennae  nearly  twice  as  long'  as  the  head. 
Ocelli  and  wings  always  present  in  both  sexes.  Wings  narrowed  in 
the  middle.  Mouth  cone  not  longer  than  the  breadth  at  its  base; 
la])runi  narrowed  toward  tip  but  not  .sharply  pointed.  Fore  tai"si 
armed  with  a  tiny  tooth  which  is  somewhat  larger  in  males  than  in 
females.     Males  without  a  scale  at  base  of  tube. 

The  two  sp<H'ies  belonging  here  may  be  easily  separated  by  the 
presence  or  absence  of  spines  upon  the  head.  In  A.  niger  (p.  188) 
the  cheeks  are  smooth,  without  spines,  and  there  are  no  post-ocular 
spines,  while  in  A,  verhtscl  (p.  189)  the  cheeks  bear  small  spines  not 
standing  on  warts  and  the  post-ocular  spines  are  well  developed. 

ANTHOTHRIPS  NIGER  (Osbom), 
Plate  VII,  figs.  72-75. 

PhlceothripB  nigra  Osborn,  Canad.  P^ntom.,  XV,  1883,  p.  154;  Rept.  U.  S.  Dept 
Agr.  for  1887,  (1888),  pp.  163,  164;  Ins.  Life,  I,  1888,  pp.  137-142;  Ina. 
Life,  V,  1892,  pp.  112-113.— Davis,  Bull.  116,  Mich.  Agr.  Exp.  Sta.,  1894, 
pp.  62,  63. 

AnihothripH  nigra  ITzkl,  Mon.  d.  Ord.  Thysanoptera,  1895,  p.  242. 

F('nial<\ — Length  1.5  mm.  (1.1  to  1.8  mm.);  width  of  mesothorax 
0.34  mm.  (0.3  to  0.4  mm.).  General  color  more  or  less  dark  reddish 
brown. 

Heiid  approximately  as  long  as  broad,  longer  than  prothorax, 
smoothly  rounded  in  front;  cheeks  straight,  parallel,  and  without 
warts.  P>es  small,  finely  faceted;  ocelli  quite  large  and  well  sepa- 
rated, posterior  ocelli  almost  contiguous  with  margins  of  ej'es;  no 
post-ocular  bristles.  Mouth  cone  shorter  than  its  breadth  at  base  and 
blunt  at  tip.  Antenna^  subapproximate,  as  long  as  width  of  xneso- 
thomx;  segments  quite*,  short  and  stout;  fourth  thickest  and  most 
rounded;  relative  lengths  of  segments  as  follows: 

1       :^  3         4       _5_       6  T         8_ 

tj     io;3     12.3     12.9     11.5     i0.iigitizi4M^f)4)gle 
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Color  nearly  uniform  brown;  three  and  base  of  four  yellowish 
brown;  spines  short  and  weak;  sense  cones  short  and  blunt. 

Prothorax  one-half  as  long  as  breadth  to  outer  angles  of  cox8b; 
front  and  hind  edges  nearly  parallel,  gently  curved;  one  short  spine 
at  each  posterior  angle  and  one  nearly  halfway  between  this  and 
middle  of  hind  edge.  Mesothorax  somewhat  wider  than  prothorax 
but  usually  less  than  twice  as  wide  as  the  head;  sides  of  pterothorax 
nearly  straight,  shorter  than  its  breadth.  Legs  short  and  moderately 
stout;  fore  femora  but  slightly  thickened;  fore  tarsi  armed  with  a 
tiny  tooth  near  tip  within;  middle  and  hind  tibiae  with  one  prominent 
spine  extemalh''  at  tip.  Legs  brown;  middle  and  hind  tarsi  slightly 
yellowish,  sometimes  brown;  fore  tarsi  and  tip  of  tibiae  yellow. 
Wings  always  present,  narrower  in  middle  than  at  ends,  shaded  with 
brown  only  at  base,  where  fore  wing  bears  three  erect  spines.  Wings 
and  fringes  nearly  equal;  fringes  single,  except  on  hind  border  of  fore 
iving  near  tip,  where  for  seven  or  eight  hairs  they  are  double. 

Abdomen  about  twice  as  broad  as  head,  averaging  about  two  and 
one-half  times  as  long  as  wide;  segments  overlapping  somewhat;  sides 
nearly  parallel  to  middle,  then  tajMjring  gradually  to  base  of  tube. 
Tube  about  four-fifths  as  long  as  head,  onh*^  slightly  tapering;  sides 
straight;  terminal  spines  shorter  than  tube.  All  spines  on  abdomen 
short,  weak,  and  not  conspicuous. 

Redescribed  from  seven  specimens. 

Male  unknown. 

Fi>od planU,  —Achillea  millefolium^  ox-eye  daisy,  red  clover,,  white 
clover,  various  grasses. 

Habitat, — Iowa,  Michigan,  Massachusetts. 

ANTHOTHRIPS  VERBASCI  (Osbom). 
Plate  VII,  figs.  76-78. 


OsBOKN,  Ins.  Life,  I,  1888,  pp.  137-142. 

PKfceothrips  verlxMci  Osborn,  Proc.  Iowa  Acad.  So.,  Ill,  1896,  p.  228. 

Female. — Length  1.8  mm,  (1.42  to  2.12  mm.);  width  of  mesotho- 
rax 0.38  mm.  (0.32  to  0.44  mm.).     General  color  dark  brown. 

Head  but  slightl}^  if  any,  longer  than  wide;  cheeks  nearly  stmight 
and  parallel,  set  with  few  minute  spines;  post-ocular  bristles  prom- 
inent; hind  margin  of  head  not  covered  by  front  margin  of  prothorax. 
Eyes  finely  and  closely  faceted,  rounded,  not  protruding;  ocelli 
widely  separated,  posterior  ones  contiguous  with  the  light  margins 
of  eyes;  front  ocellus  placed  at  extreme  vertex.  Mouth  cone  about 
as  long  as  it  is  broad  at  base,  pointed.  Antennse  approximate,  almost 
twice  as  long  as  head;  relative  lengths  of  segments: 

1      2      ^      4^      5       6        7  8_ 

9     i2     15     16     15     14     12.t>     10.6„g,,edbyGoOgle 
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Segment  three  clavate;  four  fusiform;  live  and  six  becoming  more 
.slender  and  less  fusiform;  seven  cylindrical;  eight  sharply  conical. 
Segment  one  and  base  of  two  dark  brown;  tip  of  two,  seven,  and 
eight  yellowish  brown;  intermediate  segments  pale  yellow.  Spines 
pale  and  weak;  sense  cones  short  and  blunt. 

Prothorax  short,  only  about  three-fourths  as  long  as  head;  fore  and 
hind  margins  nearly  parallel  and  curving  backward;  one  stout  spine 
at  each  angle,  one  in  middle  of  side^,  and  one  on  each  side  between 
those  at  the  angle  and  the  median  line  on  both  fore  and  hind  margins; 
hind  angles  appear  to  entirely  cover  the  fore  coxsb  as  a  rule;  each  fore 
coxa  bears  one  stout  spine.  All  these  stout  spines  are  blunt  but  not 
knobbed.  Sides  of  pterothorax  full  and  smooth;  fore  angles  oblique: 
color  of  thorax  uniform  dark  brown  or  yellowish  brown,  more  or  less 
irregularly  mottled  with  dark  red.  Wings  present,  narrowed  in  mid- 
dle, transparent  except  at  base,  where  the  fore  wing  bears  thi-ee  long 
spines  upon  the  remnant  of  the  single  median  vein.  Fringes  long, 
single,  except  near  end  of  hind  fringe  of  fore  wing  where  it  is  double 
for  ten  or  twelve  hairs.  Legs  moderately  long  and  slender;  fore 
femora  only  slightly  thickened;  fore  tarsus  one  segmented  and  armed 
with  a  tiny  tooth.  All  femora  and  middle  and  hind  tibiae  dark  brown; 
middle  and  hind  tarsi  slightly  yellowish  or  grayish  brown;  fore  tibije 
and  tarsi  bright  yellow  like  middle  of  antennae;  fore  tibiro  shaded 
a  little  with  brown  toward  their  bases  outside.  One  long  slender 
spine  near  base  of  each  fore  femur  below;  each  fore  coxa  with  one 
long  spine. 

Abdomen  broadly  joined  to  metathorax  and  but  slightly  wider, 
widest  at  base  but  less  than  twice  as  wide  as  head;  segments  more  or 
less  imbricate,  tapering  gradually  to  tube.  Tube  about  four-fifths  as 
long  as  head,  tapering  slightly,  not  swollen  at  base,  bearing  a  circlet 
of  spines  at  tip  which  are  shorter  than  the  tube.  All  spines  on  abdom- 
inal segments  slender  and  rather  faint;  color  of  abdomen  quite  uniform 
yellowish  brown  to  dark  brown.  In  the  lightest  colored  specimens 
the  irregular  dark  mottlings  show  up  most  prominently. 

Redescribed  from  eight  females. 

Jfa/e. — The  male  agrees  ({uite  closely  with  the  foregoing  description; 
it  is  usually  somewhat  smaller  throughout;  relative  lengths  of  antennal 
segments  are  as  follows: 


1         2 

3 

4 

5 

6 

7 

8 

H.5    11.5 

13.5 

14.5 

14 

12.8 

12 

10 

Fore  tarsi  are  armed  with  a  medium-sized  tooth,  which  is  larger  than 
that  in  the  female.  Of  the  four  spines  standing  near  the  hind  edge  of 
the  ninth  segment,  the  outer  pair  is  very  short,  stout,  and  acute;  the 
abdomen  seems  to  be  somewhat  more  slender  than  in  female. 

Described  from  four  males.  ^.^.^.^^^  by  ^OOgie 
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V(H)d'  jplant.  —Mullein. 

Ilc^itat, — Ames,  Iowa;  Amherst,  Maasa<*hiiKotts. 

Genus  TRICHOTHRIPS  Uzel. 

Head  about  a8  broad  as  long,  broadly  rounded  in  front.  Eyes 
small.  Ocelli  present  in  both  these  species,  but  often  wanting.  Mouth 
cone  not  longer  than  its  breadth  at  bavse;  labruni  pointed  at  tip.  Fore 
femora  somewhat  enlarged  and  tarsi  armed  with  a  tooth.  Wings 
usually  wanting,  but  present  in  both  these  species,  slender  throughout. 
Abdomen  very  broad  and  heavy;  tube  very  slender  in  proportion  to 
width  of  abdomen:  no  scale  at  base  of  tube  in  the  male. 

The  twt)  species  which  I  have  placed  in  this  genus  may  Im^  distin- 
guished by  the  following  characters: 

Tube  fully  a«  long  as  the  head iH'arhi  (j).  192) 

Tube  two-thinls  aa  long  as  the  hearl ambitus  (p.  191 ) 

TRICHOTHRIPS  AMBITUS,  new  species. 

Plate  VIII,  figs.  81,  82. 

J^e//u/Je.  -heugth  2  mm.;  width  of  mesothomx  0.4:6  mm.  General 
color  brownish  yellow  shading  to  brown  or  reddish  brown. 

Head  slightly  longer  than  wide,  widest  just  behind  the  eyes,  rounded 
in  front;  cheeks  straight  and  converging  posteriorly;  at  hind  edge 
only  six-sevenths  the  diameter  at  widest  part;  frons  slightly  elevated 
between  bases  of  antennse;  post-ocular  bristles  present;  a  few  scat- 
tering small  spines  upon  head  not  raised  upon  warts;  surfac»e  faintly 
reticulated.  Anterior  half  of  head  light  brown  flecked  with  reddish, 
posterior  half  fading  to  yellow  at  the  neck.  Eyes  small,  finely  gran- 
ulated, compact,  not  pilose,  pui^plish  by  transmitted  light,  reddish 
orange  by  reflected  light;  ocelli  present,  subapproximate,  pale  yellow 
margined  inwardly  with  reddish  brown  crescents.  Mouth  cone  reach- 
ing nearly  to  posterior  edge  of  prostenfium;  maxillary  palpi  two  seg- 
mented; labial  palpi  short  and  thick;  labium  broad  and  rounded; 
maxillsB  converging  abruptly  below  the  palpi  and  short.  Antenna* 
one  and  three-fourths  times  as  long  as  the  head,  eight  segmented, 
though  the  joint  between  seven  and  eight  is  very  indistinct;  relative 
lengths  of  segments  as  follows: 

12     18     28     2(>     21     20     15     8 

Segment  one  truncate,  conical;  two  constricted  toward  base  into  a 
broad  stalk,  cut  oflf  squarely  at  end;  three  to  seven  slenderl}-  stalked 
at  bases;  three  to  six  clavate;  seven  cylindrical -ovate,  very  closely 
united  by  full  width  of  end  to  eight  which  is  conical.  Color  of  one 
pale  brownish  yellow;  two  and  three  clear  yellow;  •foj^^i^j^'^QB^C^tWse 
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shading:  to  li^ht  brown  at  end;  remaining  segments  darl^  brown. 
Sense  cones  on  segments  three  to  six  very  long  and  slender;  transpar- 
ent spmes  upon  each  segment  also  long  and  slender. 

Prothorax  three-fourths  as  long  as  head  and  three  fifths  as  long  as 
wide;  fore  coxaj  project  considerably  beyond  posterior  angles.  One 
medium  length  spine  on  each  side  of  middle  and  near  anterior  edge, 
one  near  each  anterior  angle,  one  at  middle  of  each  side  and  one  longer 
one  at  each  posterior  angle.  Mesothorax  equal  in  width  to  prothorax 
and  concolorous  with  it;  mesonotum  bears  one  long  spine  close  to  base 
of  each  fore  wing.  Metathoi-ax  equal  in  width  to  mesothorax,  nar- 
rowed but  very  slightly  posteriorly,  pale  j'^ellow  in  middle,  shaded  on 
sides,  splashed  with  red.  Each  fore  coxa  bears  a  single  long  spine  on 
outer  side;  fore  femora  somewhat  enlarged;  each  femur  bears  a  single 
long,  erect  spine  on  the  outer  side  near  its  extremity;  tarsi  short  and 
thick,  fore  pair  armed  with  a  stout  tooth.  Femora  gray-brown,  fore 
pair  yellowish  brown;  fore  tibise  and  tarsi  pale  j-ellow;  middle  and 
hind  tibise  and  tarsi  almost  white.  Wings  reaching  to  tip  of  abdomen; 
both  pairs  equal  in  size,  edges  parallel,  heavily  fringed;  fore  wings 
bearing  a  costal  group  of  three  long  slender  spines  between  the  fringe 
and  base  of  wing.  Color  of  wings  clear,  transparent,  except  a  slightly 
clouded  band  across  fore  wings  at  about  one-third  their  length. 

Abdomen  broad  and  heavy;  last  three  segments  tapering  abruptly; 
at  sixth  segment  one  and  one-sixth  times  as  broad  as  thorax.  Tube 
two-thirds  as  loner  as  head  and  at  middle  one-seventh  as  broad  as  the 
fourth  abdominal  segment;  terminal  spines  about  as  long  as  tube.  A 
stout  bristle  projects  anteriorly  from  each  side  angle  of  first  segment; 
each  following  segment,  except  tube,  bears  on  each  side  one  spine; 
these  are  short  upon  first  segment  and  increase  in  length  and  size  pos- 
teriorly. Color  brownish  yellow  in  middle,  shaded  with  dark  reddish 
brown  on  sides;  tube  bright  brownish  yellow  tipped  abruptly  with 
gray-brown. 

Described  from  one  female. 

Male  unknown. 

I^ood  pUint,  — Grass. 

Ilnbltat,—  Amherst,  Massachusetts. 

TRICHOTHRIPS  BEACHI,  new  species. 

Plate  VII,  tig.  79;   Plate  VIII,  tig.  80. 

Female. — Length  1.81  mm.  (abdominal  segments  one-third  tele- 
scoped); width  of  mesothorax  0.48  mm.     (ienenil  color  yellow-brown. 

Head  as  broad  as  long,  rounded  in  front;  cheeks  slightly  converging 
behind  th(»  middle,  set  with  scattered,  small,  stout  spines  l)orne  upon 
small  warts;  post-ocular  bristles  quite  long  and  acute.  Eyes  small, 
finely   faceted,    rounded;  ocelli  large,   distant,  posteripi*  two  almost 
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(X>ntiguoiis  with  light  yellowish  margins  around  eyes,  color  reddish 
jellow.  Antenna  more  than  twice  as  long  as  the  head;  length  and 
breadth  of  segments  increase  gradually  from  base  to  middle,  then 
decrease  to  tip  of  antenna;  relative  lengths  of  segments  as  follows: 


1     2 

3 

4 

6 

6        7        8 

9    16 

22 

22 

19 

17    14.6    13 

Color  dark  brown;  bases  of  three  to  five  yellowish;  spines  of 
medium  length,  but  not  very  conspicuous;  sense  cones  about  one- 
third  of  the  length  of  the  segment  bearing  them. 

Prothorax  about  five-sixths  as  long  as  head,  -and  nearly  twice  as 
broad  as  long,  broadly  rounded  at  hind  edge;  spines  upon  fore  edge 
much  smaller  and  weaker  than  the  mid-lateral  and  those  on  hind  edge; 
all  these  spines  are  acute.  Mesothorax  about  one  and  one-half  times 
as  wide  as  prothorax,  uniting  closely  and  evenly  with  metathorax  so 
that  sides  of  pterothorax  are  nearly  straight.  Wings  present,  long  and 
powerful;  fringes  long,  double  for  from  nine  to  eleven  hairs  in  hind 
fringe  of  fore  wing  near  tip.  Legs  of  medium  size  and  length;  fore 
femora  a  little  thickened  and  tarsi  armed  with  a  very  tiny  tooth;  mid- 
dle legs  much  the  smallest.  All  femora  chestnut  brown;  tibise  at  base 
brown,  fading  to  yellowish  at  tips;  fore  tibiae  lightest;  tarsi  yellow. 
Fore  ooxse  project  a  little  beyond  sides  of  prothomx  and  each  bears 
one  long  spine;  each  femur  bears  one  long  slender  spine  on  under 
side  near  base;  three  or  four  long  slender  spines  stand  around  tips  of 
middle  and  hind  tibise. 

Abdomen  large  and  heavy,  somewhat  broader  than  thorax,  slightly 
more  than  twice  as  broad  as  head;  segments  overlapping  about  one- 
third;  sides  nearly  parallel  up  to  eighth  segment,  then  tapering  very 
abruptly.  Tube  slender  in  middle,  about  one-eighth  the  breadth  of 
the  abdomen,  fully  as  long  as  the  head,  tapering  but  slightly;  ter- 
minal circlet  of  spines  shorter  than  tube;  spines  on  abdomen  light 
colored. 

Color  of  whole  body  generally  yellowish  brown,  lightest  along  mid- 
dle of  back  of  thorax  and  abdomen;  abdomen  darkest  where  segments 
overlap;  thorax  and  abdomen  show  some  irregular  dark  red  hypo- 
dermal  pigmentation.     All  spines  acute. 

Described  from  one  female  taken  under  quince  bark  in  early  spring, 
together  with  many  bright-red  larvsa  around  it. 

Male  unknown. 

Food  plant, — ^Taken  under  quince  bark. 

Ilahitat. — Amherst,  Massachusetts. 

1  take  pleasure  in  naming  this  species  for  Miss  Alice  M.  Beach  in 
recognition  of  her  work  upon  the  Thripidae  of  Iowa. 
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Genus  CEPHALOTHRIPS  Uzel. 

Head  considerably  longer  than  its  breadth  or  the  length  of  the  pro- 
thorax^  broadly  rounded  in  front  and  larger  than  in  most  si>ecies  in 
proportion  to  the  other  segments.  Eyes  small;  ocelli  present.  Anten- 
nro  about  one  and  one-half  times  the  length  of  the  head.  Mouth  cone 
shorter  than  its  breadth  at  base;  labrum  not  narrowed  in  the  middle 
and  ending  in  a  blunt  point.  Fore  femora  slightly  thickened  and 
tarsi  with  a  tiny  tooth.  Wings  usually  reduced  or  wanting  entirely. 
Male  without  a  sc>ale  at  base  of  the  tube. 

I  place  here  only  one  species,  yvcav, 

CEPHALOTHRIPS  YUCC^,  new  species. 
Plate  VIII,  figs.  88,  84. 

Femitl^. — Length  1.48  mm.  (1.40  to  1.56  mm.);  width  of  meso- 
thorax  0.29  mm.  (0.28  to  0,30  mm.).  General  color  yellowish  brown, 
irregularly  mottled  with  dark-red  h3^podermal  pigmentation. 

Head  broad  and  large,  about  one  and  two-fifths  times  as  long  as 
wide;  cheeks  slightly  arched  and  smoothly  joined  to  eyes,  converging 
slightly  toward  neck;  front  smoothly  rounded;  post-ocular  bristles 
present,  but  rather  small  and  not  prominent;  cheeks  smooth.  ICyes 
small,  each  being  less  than  one-fourth  the  bi'eadth  of  the  head  through 
them,  triangular  above  and  surface  even  with  that  of  head,  very  dark 
red  in  color;  ocelli  small,  situated  far  forward,  quite  widely  sepai-ated, 
with  very  dark  red  inner  margins.  Mouth  cone  short  and  rather 
blunt.  Antennaj  nearly  one  and  one-half  times  as  long  as  head,  con- 
siderably separated  at  bases  with  but  slight  elevation  between  them; 
relative  lengths  of  segments  as  follows: 


1 

2 

3 

4 

5 

6 

T 

8 

6.5 

ll.« 

12.5 

12.5 

11.8 

11.3 

11.2 

8.25 

Segments  three  to  tive  subequal  in  breadth  and  similar  in  shape. 
Antennae  yellow,  segments  one  and  two  shaded  with  brownish.  Sense 
cones  quite  long  and  slender;  spines  shorter  and  light  colored,  so 
inconspicuous. 

Prothorax  two-thirds  as  long  as  head  and  across  outer  angles  of 
coxae  about  one  and  two-fifths  times  as  wide  as  head;  sides  of  thorax 
really  considerably  indented  above  fore  coxte.  Anterior  marginal 
and  mid-lateral  spines  wanting;  those  at  angles  present,  but  weak  and 
inconspicuous.  Pterothorax  as  broad  as  prothorax  through  coxas 
equal  to  about  one-fifth  the  length  of  the  bod}^;  its  sides  straight  and 
parallel;  about  four-fifths  as  broad  as  abdomen.  Wings  usually 
reduced  to  mere  pads,  but  when  occasionally  present  they  are  of  mod- 
<?rate  length,  though  not  very  powerful.     (W^JMP^^t^J^P^  \i^\Q  the 
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pterothorax  nearly  as  wide  as  the  abdomen.)  Logs  rather  short  and 
thick;  fore  coxa?  project  somewhat  beyond  thorax;  fore  femora 
slightly  thickened  and  the  tarsi  armed  with  a  tiny  tooth;  tibia  of  each 
le^  slightly  shorter  than  its  femur;  all  tarsi  short  and  thick.  All 
femora  and  middle  and  hind  tibia?  brown;  all  tarsi  and  fore  tibise, 
except  at  base  outside,  pale  yellow;  a  prominent  brown  spot  at  tip  of 
taiisi  within. 

Abdomen  about  three-fifths  the  length  of  the  body;  about  one  and 
one-fourth  times  as  broad  as  the  mesothoi-ax;  nearly  cylindrical  to 
seventh  segment,  then  sides  curve  smoothly  to  base  of  tube.  Tube  less 
than  one-half  as  long  a^  head  and  at  middle  onl}^  about  one-ninth  the 
breadth  at  middle  of  abdomen.  Spines  on  abdomen  of  moderate 
length,  slender,  acute,  light  colored,  and  not  prominent.  The  abdo- 
men is  darkest  at  sides  and  tip;  on  each  side  of  segments  two  to 
eight,  slightl}"  outside  the  line  of  wing-confining  spines,  there  is  a 
rounded  or  elliptical  clear  yellow  spot.  The  body  lacks  any  striking 
coloration. 

Described  from  ten  wingless  and  two  winged  females. 

6Wy/A.— Cat.  No.  6331,  U.S.N.M. 

Male, — The  males  are  about  five-sixths  as  large  as  females.  Their 
antennie  are  alx)ut  one  and  two-fifths  times  as  long  as  the  head;  there 
appears  to  be  less  diflFerence  in  the  length  of  antennal  segments  than 
in  female;  relative  lengths  of  segments  as  follows: 


1      2 

3 

4 

5 

6 

7 

8 

6     10 

11 

10.25 

10 

y.75 

!>.75 

7.i 

Abdomen  about  one  and  one-fifth  times  as  broad  as  mesothorax; 
tube  about  one- half  as  long  as  head  and  at  middle  about  two-fifteenths 
as  broad  as  middle  of  abdomen. 

Described  from  nine  males,  all  short  winged.  All  of  my  males 
were  taken  in  September,  and  it  may  })e  that  winged  specimens  occur 
earlier  in  the  season. 

Cotype.—0&,t.  No.  H331,  U.S.N.M. 

Food  plants, — Yu<ica  jilamen  toaa^  goldenrod. 

Habitat. — Amherst,  Massachusetts;  Washington,  District  of 
Columbia. 

Genus  PHLCEOTHRIPS  Haliday. 

Head  somewhat  longer  than  w^ide;  cheeks  with  small  warts,  each 
liearing  a  tiny  spine.  Intermediate  antennal  segments  not  particu- 
larly elongated;  the  whole  antenna  less  than  twice  as  long  as  head. 
Mouth  cone  as  long  or  longer  than  its  breadth  at  basje  and  narrowed; 
labrum  sharply  pointed  at  tip.  Fore  femur  enlarged  and  tarsus 
ainfiied  with  a  tooth.  Wings  not  narrowed  in  middle,  present  in  both 
sexes.     No  scale  at  base  of  tube  in  male.  u\^\^\ze6  by  V^OOQie 
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1  place  two  species  in  this  ^enus.  They  may  be  separated  by  the 
following  characters: 

All  femora  dark  l)rown ;  tibia?  and  tarsi  bright  yellow ttidi  (p.  196). 

Legs  gray-bFown;  tarsi  Bomewhat  lighter;  fore  tibiae  yellowish ..  .p^(7an<fei  (p.  197). 

The  female  of  the  species  tfsell  coraes  within  the  definition  of  the 
genus  P/dwothrips^  but  the  male  of  this  species  has  the  teeth  at  the 
tip  of  the  fore  femora,  which  is  the  principal  character  upon  which 
Uzel  has  separated  his  genus  Acanffiothrljjs.  This  species,  therefore, 
appears  to  unite  the  characters  of  these  two  genera,  and  as  more 
emphasis  is  placed  upon  the  description  of  the  female  than  upon  that 
of  the  male,  I  have  preferred  to  include  this  species  in  the  established 
genus  PhLceothrlps  rather  than  to  erect  a  new  genus  for  it. 

PHLCEOTHRIPS  UZBLI,  new  species. 
Plate  VIII,  figs.  87-90;  Plate  IX,  figs.  91,  92. 

Female. — Length  1.76  mm.  (1.72  to  1.86  mm.);  width  of  mesothorax 
0.39  mm.  (0.38  to  0.40  mm.).  General  color  dark  brown  with  yellow 
tibiiB  and  tarsi. 

Head  about  one  and  one-fourth  times  as  long  as  wide,  rounded  in 
front;  cheeks  nearly  straight  and  parallel,  set  with  several  short,  stout 
spines  bDrne  upon  small  warts;  post-ocular  bristles  quite  long  and 
knobbed.  Eyes  moderately  large,  rounded,  finely  faceted;  ocelli 
prominent,  distant,  reddish  yellow,  posterior  ones  contiguous  with 
light  borders  of  eyes.  Mouth  cone  long  and  pointed,  reaching  to  pos- 
terior edge  of  prosternum.  Antenna?  about  one  and  three-fourths 
times  as  long  as  the  head,  slightly  more  than  twice  as  long  as  width  of 
head;  relative  lengths  of  segments  as  follows: 


1         2 

3 

4 

5 

6 

7 

8 

9.7    12.3 

18 

18.3 

16 

14.3 

13.3 

8.5 

Segments  one  and  two  dark  brow^n;  three  brownish  yellow,  lightest 
at  base;  four  to  six  light  brown,  pale  yellow  at  ba«e;  seven  and  eight 
light  brown;  spines  long  but  not  very  dark  colored;  sense  cones  over 
one-third  the  length  of  the  segment  bearing  them. 

Prothorax  two-thirds  as  long  as  head,  and  to  angles  of  coxee  twice 
as  wide  as  long;  usual  anterior  marginal,  posterior  marginal  and  mid- 
lateral  spines  present,  knobbed.  Mesothorax  slightly  wider  than  pro- 
thorax;  sides  of  pterothorax  straight  and  converging  a  little  to  base  of 
abdomen.  Wings  long  and  powerful.  Legs  of  medium  length  and 
quite  stout;  fore  femora  somewhat  thickened  and  the  tarsi  armed  with 
a  small  tooth;  middle  of  outer  surface  of  each  fore  tibia  and  femur 
supports  one  long  slender  spine  near  the  ba.se  on  «nder  side.  All 
femora  dark  brown;  all  tibia?  and  tarsi  bright  yellow,  the  middle  and 
hind  ones  being  slightly  shaded  with  brown. 
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Abdomen  large  and  stout,  about  four  times  as  long  as  head,  as  wide 
as  mesothoi'ax;  sides  nearly  parallel  to  seventh  segment,  from  there 
tapering  roundly  to  base  of  tube;  segments  overlapping  about  one- 
third.  Tube  four-fifths  as  long  as  head;  sides  straight  and  converging 
slightly;  breadth  in  middle  one-seventh  that  in  middle  of  abdomen; 
terminal  circlet  of  hairs  about  the  length  of  the  tube,  very  slender. 
Spines  on  sides  of  abdomen  blunt;  abdomen  quite  unifonnly  yellowish 
brown  (dark  brown  where  segments  overlap). 

Described  from  three  females. 

Cotype.—C^t.  No.  6332,  U.S.N.M. 

MaU. — Males  about  six-sevenths  as  large  as  females.  Cheeks 
slightly  fuller;  relative  lengths  of  antennal  segments  as  follows: 


1     2 

3 

4 

6 

6        7       8 

8     11 

15.6 

15.9 

13.9 

1'2.'4     11     7.9 

Fore  femora  larger  than  in  feniale  and  terminating  in  two  teeth  at 
tip  within;  fore  tibiro  have  each  a  small  tooth  near  base  within;  teeth 
on  fore  tarsi  large.  (The  teeth  upon  femora  and  tibiae  are  not  found 
at  all  in  the  female  of  this  species.)  Tube  at  middle  about  one-sixth 
the  width  at  middle  of  abdomen;  abdomen  tapering  slightly. 

Described  from  five  males. 

a)type.—C9X.  No.  6332,  U.S.N.M. 

Food  pUinU, — Taken  on  various  grassas,  clover,  and  W imiM  mmiUma 
var.  ^ndula. 

Habitat. — Amherst,  Massachusetts. 

This  species  is  named  for  Dr.  Henry  Uzel,  of  KOniggratz,  Bohemia, 
whose  Monograph  of  the  Order  Thysanoptera  is  by  far  the  })est  work 
that  has  been  published  upon  this  order. 

PHLCEOTHRIPS  PBRGANDEI,  new  species. 
Plat<^  VIII,  figs.  85,  86. 

FemaU. — Length  1.68  mm.  (abdominal  segments  overlapping  for 
al>out  one-fourth  their  length);  width  of  mesothorax  0.42  mm.  Gen- 
eral color  yellowish  brown,  with  considerable  irregular  red  hypoder- 
nial  pigmentation. 

Head  about  one-sixth  longer  than  wide,  widest  close  behind  the 
eyes,  rounded  in  front;  cheeks  slightly  curved  and  bulging  behind 
eyes,  converging  slightly  posteriorly,  set  with  a  number  of  shoit, 
stout  spines  borne  upon  quite  prominent  warts;  post-ocular  bristles 
long  and  knobbed.  Eyes  about  medium  in  size,  slightly-  elongated, 
finely  faceted;  ocelli  quite  large,  distinct,  subapproximate,  reddish 
jellow  with  dark  red  crescentic  margins,  situated  well  foi^ward  upon 
vertex,  which  is  slightly  elevated.  Mouth  cone  (juite  long,  reaching  to 
back  of  prosternum;  labrum  sharply  pointed   and  overreaching  the 
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labium.     Antennsp  twice  a.y  long  as  width  of  head;  relative  lengths  of 
segment^:)  as  follows: 


1 

2 

3 

4 

5 

6      7       o 

10 

14 

22 

21 

17 

14     13     8.5 

Color  of  antenna^  brown  with  bases  of  three,  four,  five,  and  six 
decreasing  in  area  and  intensity  of  yellowish ness;  sense  cones  about 
one-third  the  length  of  segment  three;  spines  quite  long,  dark,  and 
conspicuous. 

Prothorax  only  five-sevenths  as  long  as  head,  and  to  outer  angles  of 
fore  cox«?  slightly  more  than  twice  as  wide  as  long:  usual  prothoracic 
spines  present,  quite  long  and  knobbed.  Mesothorax  as  wide  as  width 
across  fore  coxae,  closely  joined  with  prothorax;  pterothorax  ver\^ 
compact,  sides  converging  slightly  to  base  of  abdomen.  Wings  long 
and  powerful.  Legs  quite  strong;  fore  femora  much  thickened,  over 
one-half  as  broad  as  head;  fore  tarsi  armed  with  a  small  tooth.  Color 
of  legs  uniformly  gray-brown;  tarsi  somewhat  lighter;  fore  tibijc  yel- 
lowish, shaded  with  brown  at  bases  and  on  top. 

Abdomen  less  than  twice  as  broad  as  head,  equal  in  width  to  meso- 
thorax, nearly  cylindrical  to  eighth  segment;  eighth  and  ninth  taper- 
ing abruptly  to  base  of  tube.  Tube  only  two-thirds  as  long  as  head: 
sides  straight,  tapering  somewhat;  breadth  in  middle  about  one-eighth 
that  of  middle  of  abdomen;  tenninal  hairs  a  little  longer  than  tube. 
All  large  spines  on  body,  except  those  on  hind  edge  of  nine  and  at  tip 
of  tube  are  short  and  knobbed;  those  on  nine  and  tube  are  acute. 
Color  of  alxlomen  pale  brownish  yellow,  lightest  in  middle;  ))lood- 
red  pigmented  tissue  confined  mostly  to  sides  of  abdomen  in  this 
specimen. 

Described  from  one  female. 

Male  unknown. 

lood'plant, — Taken  on  grass. 

Iliibltat, — Amherst,  Massach usetts. 

I  name  this  species  for  Mr.  Theodore  Pergande,  by  whom  sevei-al  of 
our  native  species  have  been  described. 

Genus  ACANTHOTHRIPS  Uzel. 

Head  somewhat  longer  than  wide;  cheeks  with  spine-bearing  wart5«. 
Antenna^  very  nearly  twice  as  long  as  head;  intermediate  segments 
elongjited  and  bearing  very  long  sense  cones.  Mouth  cone  consider- 
ably longer  than  its  breadth  at  base  and  quite  slender.  Fore  femora 
enlarged  in  both  sexes  and  with  one  or  two  teeth  at  tip  within;  tarsus 
armed  with  a  stout  tooth  (Uzel  sa^^s  the  tooth  is  weaker  in  the  male 
than  in  the  female).  Wings  present  in  both  sexes.  No  scale  at  base 
of  tube  in  the  male.  ,    r^r^r^./> 
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I  have  placed  the  single  species  magnafemorali^  in  this  genus,  though 
I  do  not  know  the  female.  The  characters  of  the  fore  femora  and 
antenna"!  are  sufficient  to  separate  it  generically  from  PhJl<Bothrips, 

ACANTHOTHRIPS  MAGNAFEMORALIS,  new  species. 

Plate  IX,  figs.  93,  94. 

Male, — Length  2.16  mm.;  width  of  mesothorax  0.42  mm.  General 
color  3' ellowish  brown  with  antennae,  legs,  and  eighth  and  ninth  abdom- 
inal segments  banded  with  nearly  transparent  or  yellowish  white. 

Head  nearly  one  and  one-fourth  times  as  long  as  wide;  cheeks  bulg- 
ing abruptly  and  greatly  l>ehind  the  eye>^,  then  converging  to  the  neck, 
which  is  as  wide  as  the  diameter  through  the  eyes;  cheeks,  especially 
anterior  pai-ts,  set  with  short  spines  borne  upon  very  prominent  tuber- 
cles; f4'ont  between  eyes  very  narrow,  carinated.  Eyes  large,  finely 
faceted,  reniform  above,  inner  edges  parallel;  ocelli  small,  approxi- 
mate, and  placed  between  the  middle  of  the  eyes.  Proboscis  long, 
slender,  pointed;  labrum  shai^ly  ix)inted.  Antenna?  scarcely  twice  as 
long  as  the  head  and  very  slender;  relative  lengths  of  segments  as 
follows: 

10     12     29     26     23     15     15     9 

Segments  one  to  five  subequal  in  thickness;  three  to  five  similar  in 
shape,  elongated,  urn-shaped;  eight  sharply  conical.  Segments  one, 
two,  seven,  and  eight  (juite  uniformly  dark  brown;  bases  of  three  to 
five  and  tips  of  three  and  four  pale  yellowish,  nearly  white  on  three; 
six  entirely  pale  yellow,  with  slight  brownish  tinge  on  outer  half; 
antenme  ap|)ear  annulated  with  pale  3'ellow  and  dark  brown.  Spines 
and  sense  cones  long,  slender,  and  light  colored;  the  cones  on  three  to 
five  fully  one-third  the  length  of  segment  three  and  on  six  about  three- 
fifths  its  length. 

Prothorax  about  two-thirds  as  long  as  head:  width  to  outer  angles 
of  coxa*  nearly  twice  its  length;  transverse  margin  nearly  straight; 
the  usual  stout  spines  on  thorax  and  abdomen,  except  those  at  tip  of 
tube,  are  extremely  short  and  blunt.  Mesothorax  slightly  wider  than 
the  alxiomen;  middle  of  pterothorax  concaved  slightly.  Wings  long 
and  rather  slender.  Legs  moderately  long;  fore  femora  extremely 
thick  and  large,  almost  as  wide  as  length  of  fore  tibite;  fore  femora 
amied  with  a  stout  tooth  at  the  tip  within;  fore  tibiae  bent  outward  at 
l^ase;  fore  tarsi  one  segmented,  armed  with  a  very  stout  tooth;  middle 
and  hind  tibije  rather  short  and  swollen  in  the  middle,  their  tibiae 
quite  slender  and  their  tarsi  two  segmented.  Fore  femora  yellowish 
brown;  fore  tibiae  and  tarsi  pale  yellowish,  tibiae  alone  shaded  with 
brown  on  middle  of  outside;  middle  and  hind  femora  almost  trans- 
parent white  at  base,  outer  half  shaded  with  brown  and  having^  ^ 
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roundish,  light  yellowish  spot  on  side  of  dark  area;  middle  and  hind 
tibite  pale  yellowish  at  base  and  tip,  banded  with  dark  brown  around 
the  middle,  these  tarsi  pale  yellow,  brown  at  tips;  surface  of  all  legs 
rough,  being  thickly  set  with  minute  warts,  each  bearing  a  small 
spine. 

Abdomen  about  two-thirds  the  length  of  the  body,  tapering  gradu- 
ally from  second  segment  to  tip;  width  at  second  segment  but  slightly 
less  than  that  of  mesothorax.  Tube  slightly  more  than  three -fourths 
as  long  as  head;  diameter  at  middle  of  tube  about  one-sixth  that  at 
middle  of  abdomen.  Sides  of  metathomx  and  surface  of  abdomen,  up 
to  about  the  seventh  or  eighth  segment,  peculiarly  roughened  ^^ith 
closely  set  small  warts,  many  of  which  bear  small  spines.  The  tube 
is  nearly  cylindrical,  without  a  scale  at  its  base,  and  at  the  tip  bears  a 
circlet  of  eight  extremeh'  long,  slender,  acute  hairs,  which  are  nearly 
three  times  as  long  as  tube.  The  basal  third  of  tube  is  very  pile  yel- 
lowish white;  the  outer  two-thirds  is  abruptly  brown-black;  segments 
eight  and  nine  pale  yellow;  three  to  seven  appear  irregularly  striped 
with  pale  yellow  and  dark  brown;  dorsal  stripe  pale  yellow  and  about 
the  width  of  the  wings;  a  subdorsal  row  of  dark-brown,  semicircular 
spots,  which  stand  one  in  the  middle  on  oAch  side  of  these  segments 
with  the  straight  side  toward  the  dorsal  line,  gives  the  appearance  of 
a  subdorsal  stripe;  then  follows  on  each  side  an  irregular,  pale  yellow 
stripe,  and  the  middle  of  the  sides  of  the  segments  is  shaded  with 
brown.  Spines  on  sides  of  abdominal  segments  and  the  back  of  eighth 
and  ninth  are  extremely  short  and  blunt. 

Described  from  one  specimen. 

Female  unknown. 

Fi>od  plant, — ? 

HdlyiUit, — Miami,  Florida. 

MALACOTHRIPS,  new  genus. 

Head  plainly  longer  than  wide  and  narrowed  in  front.  Cheeks  full 
and  with  spine-bearing  warts;  vertex  elevated.  Antennce  nearly  twice 
as  long  as  head.  Mouth  cone  as  long  as  its  breadth  at  base,  reaching 
the  hind  edge  of  the  presternum;  labrum  quite  sharply  pointed  at  tip. 
Prothorax  two-thirds  as  long  as  head.  Pterothorax  somewhat  con- 
stricted in  middle.  Fore  tarsi  with  a  tiny  tooth.  Wings  usually 
reduced  to  pads.  Abdomen  large  and  full  in  the  female.  A  closely 
lying  scale  at  base  of  tube  in  the  male. 

This  genus  contains  only  one  species,  zonatii^. 

{/xaXaKos^  soft;  Opif,) 

MALACOTHRIPS  ZONATUS,  new  species. 

Plate  IX,  figs.  95-98. 

Feinale, — Length  1.62  mm.  (1.50  to  1.68  mm.);  width  of  pterothorax 
0.30  mm.  (0,27  to  0.34  mm.).     General  color  pale  bright  yellow  on 
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thorax  and  segments  one,  three,  four,  and  five  of  the  abdomen;  head 
and  other  abdominal  segments  brown.  Body  apparently  weakly 
chitinized. 

Head  nearly  one  and  one-third  times  as  long  as  wide,  narrowed  in 
front;  cheeks  moderately  full  and  set  with  a  few  small  spines  borne 
upon  small  warts;  head  appears  constricted  close  behind  the  eyes,  and 
slightly  so  at  neck;  post-ocular  bristles  well  developed;  front  of  head 
between  eyes  developed  into  a  prominence  bearing  the  antenna*;  ver- 
tex produced  into  a  sort  of  hump,  which,  however,  does  not  overreach 
the  insertion  of  the  antennae.  Eyes  small,  finely  faceted,  (}ark  pur- 
plish red,  surrounded  by  pale  yellow  margins;  ocelli  present,  subap- 
proximate,  borne  well  forward  upon  the  hump,  the  front  ocellus  being 
upon  its  vertex;  pigmentation  around  ocelli  bright  red.  Mouth  cone 
moderately  long  and  slender;  labium  abruptly  constricteil  and  sharply 
pointed  at  tip.  Antennro  approximate  at  base,  almost  twice  as  long  as 
head;  relative  lengths  of  segments  as  follows: 


1 

2 

3 

4 

5 

6 

7 

8 

9.8 

13.5 

18.4 

16.5 

15.8 

13.9 

12.4 

11.4 

Basal  segments  large,  truncate-conical,  placed  divergently;  three 
clavate;  from  three  to  eight  the  segments  become  gradually  more  nar- 
row. Antennae  nearly  uniformly  brown,  except  three,  which  is  yel- 
lowish brown;  spines  and  sense  cones  quite  long,  but  slender  and  light 
colored,  so  inconspicuous. 

Prothorax  about  two-thirds  as  long  as  head  and  acToss  outer  angles 
of  coxee  about  twice  as  wide  as  long.  All  the  usual  prominent  pro- 
thoracic  spines  well  developed,  but  light  colored;  hind  margin  not 
sharply  defined.  Pterothorax  in  middle  slightly  narrower  than  width 
across  fore  coxse;  mesothorax  short,  slightly  narrower  than  metatho- 
rax  and  slightly  brownish  yellow  in  color.  Wings  reduced  to  very 
Mmall  pads,  each  fore  pad  bearing  three  quite  long,  blunt  spines.  Legs 
of  medium  length  and  middle  and  hind  pairs  quite  slender;  fore  coxae 
projecting  considerably  beyond  thorax;  fore  femora  slightly  thickened 
and  tarsi  amied  with  a  small  tooth.  All  legs  pale  yellow  or  pale 
brownish  yellow  with  prominent  brown  spot  within  tip  of  tarsus. 

Abdomen  about  one  and  two-fifths  times  as  broad  as  metathorax, 
quite  stout  to  eighth  segment,  then  sides  converging  to  base  of  tube. 
Tube  about  three-fourths  as  long  as  head  and  one-third  as  wide  at  mid- 
dle as  long;  sides  straight,  tapering  slightly;  terminal  spines  about  as 
long  as  tube;  spines  on  sides  of  abdomen  pale,  but  quite  prominent  in 
reduced  light.  Segment  one  is  concolorous  with  metathorax;  three  to 
five  are  clear,  bright  yellow;  two,  six,  seven,  and  eight  are  yellowish 
brown,  darkest  on  sides;  nine  and  tube  are  darkest  brown. 

Described  from  four  females.  ^  , 

Chtype.—C^t.  No.  6333,  U.S.N.M.  ^gi ized by ^OOg Ic 
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Male. — Length  about  five-sixths  that  of  female;  head  and  prothorax 
nearly  as  long  as  in  female;  relative  lengths  of  antennal  segments  as 
follows: 

10     11     16     14     13.8     11.8     10.5     9.5 

Abdomen  only  about  four-fifths  as  long  or  as  broad  as  in  female  and 
tapering  more  uniformly  from  base  to  tip. 
Described  from  two  specimens. 
Cotyj)e^-A^2iL  No.  6383,  U.S.N.M. 
F<x)d 2^l<i^^t, — Taken  in  turf. 
ITahitat.—  Amherst,  Massachusetts. 

EURYTHRIPS,   new   genus. 

Head  as  long  or  somewhat  longer  than  wide,  narrowed  in  front. 
Eyes  small  and  vertex  between  them  elevated.  Antennae  fully  twice 
as  long  as  the  head  and  thicker  than  in  most  species.  Prothorax 
about  two-thirds  the  length  of  the  head.  Fore  tarsi  with  a  small 
tooth,  which  is  larger  in  the  male  than  in  the  female.  Wings  usually 
reduced  to  short  pads.  Abdomen  unusually  large  and  heavy  in  pix>- 
portion  to  the  rest  of  the  body.  Males  with  a  closely  lying  scale  at 
the  base  of  the  tube. 

The  species  ampUventraHii  is  the  type  of  this  genus. 

{evpvs^  broad;  Opif,) 

The  two  species  belonging  to  this  genus  may  be  separated  by  the 
breadth  of  the  abdomen,  which  in  aviplheutrallH  (p.  202)  is  about  one 
and  two-thirds  times  a,s  wide  as  the  pterothorax,  while  in  mhrriil  (p.  203) 
it  is  only  about  one  and  one-fourth  times  as  wide  as  the  pterothorax. 

EURYTHRIPS  AMPLIVENTRALIS,  new  species. 

Plate  rX,  figH.  99-101. 

Female, — Length  1.08  mm.  (1  to  1.20  mm.);  width  at  middle  of 
pterothorax  0.24  mm.  (0.22  to  0.25  mm.).  General  color  of  head  and 
legs  clear  yellow  to  brownish  yellow;  body  shading  posteriorly  to  dark 
brown  beyond  middle  of  abdomen. 

Head  slightly  longer  than  wide,  slightly  narrowed  in  front,  broadest 
at  neck;  cheeks  diverging  gradually  behind  the  eyes;  vertex  drawn 
out  into  a  hump  between  and  in  front  of  the  eyes;  post-ocular  bristles 
quite  long;  head  clear,  brownish  yellow  with  some  red  h^'podermal 
pigment  on  vertex.  Eyes  extremely  small  and  composed  of  but  very 
few  large  facets,  slightly  protruding,  oval  in  outline,  black;  ocelli 
wanting.  Mouth  cone  short  and  blunt;  labrum  not  constricted  beyond 
middle.  Antennae  approximate,  large,  and  heavy,  fully  twice  the 
length  of  the  head,  with  peculiar,  semicircular,  shelf-like  support 
visible  on  under  side  at  base;  relative  lengths  of  segments  as  follows: 
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9.2     10.4     14.8     13.5     12.8     11.9     9.5     6.4 

Sepnent  one  is  broadest,  cylindrical,  and  following  segments  decrease 
gradually  in  diameter;  three  is  clavate,  four  to  seven  each  barrel- 
shaped,  with  a  short  stalk.  Antennal  segments  shade  gradually  from 
eoncolorous  with  head  at  base  to  very  dark  brown  at  tip;  spines  and 
M^nse  cones  very  long,  slender,  and  quite  prominent. 

Prothorax  quite  variable  in  length,  but  averaging  slightly  more  than 
two-thinis  as  long  as  head;  width  also  unusually  variable,  but  averag- 
ing twice  its  length  and  equal  to  width  of  pterothorax.  Anterior 
marginal  spines  wanting;  others  present,  moderately  long,  blunt,  but 
not  knobbed.  Pterothorax  very  small,  rather  shorter  than  prothorax 
and  usualh^  slightly  narrower.  Wings  reduced  to  mere  pads.  Fore 
and  middle  legs  rather  short  and  thick,  but  hind  legs  quite  long  and 
slender;  fore  femora  but  slightly  thickened  and  tarsi  armed  with  a  tiny 
tooth.  Legs  concolorous  with  head;  femora  shaded  somewhat  with 
brown,  but  without  hypodermal  pigment. 

Abdomen  exceedingly  large  and  heavy,  about  one  and  two-thirds 
times  as  broad  as  pterothorax;  posterior  half  rounding  up  to  Imse  of 
tube.  Tube  fully  two-thirds  as  long  as  head  and  almost  one-half  as 
broad  at  middle  as  it  is  long;  sides  stmight  and  tapering  evenly; 
terminal  haii-s  slightly  shorter  than  tube;  spines  on  sides  of  abdomen 
quite  long  and  prominent. 

Prothorax  concolorous  with  head,  but  much  more  suffused  with 
irregular,  bright  red  hypodermal  pigmentation.  (Seen  by  reflected 
light  on  white  background.)  Pterothorax  and  base  of  abdomen  more 
nhaded  with  brown,  and  the  latter  becoming  darker  toward  tip,  where 
it  is  dark  brown  or  almost  black.  Pterothorax,  and  sides  of  abdomen 
pspecialh%  thickly  marked  with  bright  red  hypodenual  pigment. 

Described  from  five  females. 

Chti/j)e.— Cat  No.  6334,  U.S.N.M. 

Male  unknown. 

FiKHlpUint. — Taken  in  turf  in  fall. 

Ilahitat. — Amherst,  Massachusetts. 

EURYTHRIPS  OSBORNI,  new  species. 
Plate  X,  figs.  102,  103. 

FeifiaU. — Length  1.12  mm.  (1  to  1.22  mm.);  width  of  mesothorax 
0.27  mm.  (0.25  to  0.30  mm.).  General  color  light  yellowish  brown  to 
dark  brown;  head  and  legs  yellow. 

Head  approximately  as  long  as  wide,  narrowed  in  front;  the  antennce 
standing  upon  a  triangular  projection  between  the  eyes;  head  enlarged 
quite  abruptly  behind  the  eyes;  cheeks  not  cxjnverging  posteriorly. 
Eyes  very  small,  depressed,  finely  faceted,  almost  oval  in  outline. 

Digitized  by  ^OOQ IC 
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black;  ocelli  present,  small,  frequently  more  or  less  hidden  by^  irregu- 
lar dark-red  local  pigmentation,  placed  well  forward  upon  an  elevation 
between  the  eyes;  post  ocular  bristles  quite  long.  Mouth  cone  short 
and  blunt;  labrum  not  constricted  abi-uptly.  AntennsB  very  large  and 
long,  fully  two  and  one-half  times  as  long  as  head,  with  a  semicircular, 
shelf -like  support  below  bases;  bases  approximate;  elevation  between 
them  extending  half  the  height  of  first  segments;  relative  lengths  of 
segments  as  follows: 


1 

2 

3 

4 

6 

6 

7 

8 

J.3 

10.5 

16.3 

14.2 

14.2 

11.9 

10. 

9.9 

Segment  one  large  and  cylindrical;  two  cup-shaped;  three  very 
slender  at  base,clavate;  four  to  seven  also  slender  at  bases,  dex^reasing 
gradually  in  diameter  and  length  of  stalk;  eight  enlarging  to  one-third 
its  length  and  then  tapering  to  a  sharp  point.  Color  shading  gradu- 
ally from  concolorous  with  head  at  base  to  dark  brown  at  tip.  Spines 
and  sense  cones  long,  slender,  and  quite  conspicuous.  Head  clear,  pale 
yellow  to  brownish  yellow. 

Prothorax  and  pterothoiBX  (in  short-winged  specimens)  along  dorsal 
line,  each  approximately  as  long  as  head;  width  of  prothomx  across 
coxae  nearly  twice  its  length,  its  sides  indented  considerably  above 
them.  Anterior  marginal  spines  wanting;  others  present  as  usual  (at 
angles,  mid-lateral  and  posterior  marginal)  long,  slender,  and  blunt 
Mesothorax  approximately  as  broad  as  prothorax;  in  long-winged 
specimens  about  one-fourth  longer  than  in  short-winged,  and  also 
slightly  fuller.  Legs  short  and  moderately  stout;  fore  femora  but 
slightly  enlarged  and  tarsi  armed  with  a  small  tooth;  one  long,  erect, 
knobbed  spine  upon  the  back  of  each  femur.  Legs  yellow;  femora 
shaded  with  brown;  in  darker  specimens  femora  more  strongly  shaded. 

Abdomen  large  and  heavy;  fore  angles  abrupt;  about  one-half  as 
wide  as  long;  nearly  cylindrical  to  seventh  segment,  then  sides  curve 
roundly  to  base  of  tube.  Tube  as  long  or  slightly  longer  than  bead, 
about  one-third  as  broad  in  middle  as  long,  more  slender  in  outer  than 
in  basal  half;  terminal  spines  only  about  two-thirds  as  long  as  tube; 
those  on  sides  of  abdomen  quite  long  and  prominent,  knobbed. 

Thorax  and  abdomen  uniform  in  color,  abruptly  darker  than  head 
and  legs,  ranging  from  yellow-brown  to  dark  brown,  with  considerable 
dark  red,  iiTegular,  hypodermal  pigmentation. 

Described  from  ten  females,  eight  long  and  two  short  winged. 

Cot}/pe.—CB.t  No.  6335,  U.S.N.M. 

Mal^. — Males  about  six-sevenths  as  large  as  females.  Relative 
lengths  of  antennal  segments  as  follows: 


1 

2 

3 

4 

5 

6        7        8 

8 

10 

12.6 

12 

12 

10.2    8.6    8.6 

The  prothorax  is  a  little  wider  than  the  mesothorax.     Fore  femom 
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considerably  enlarged  and  tooth  upon  tarsus  quite  stout.  Abdomen 
more  slender  than  in  females  and  tapering  more  gradually. 

Described  from  five  males,  all  short  winged. 

Catyj?e.—C9Lt  No.  6335,  U.S.N.M. 

Fuod  plants.  — Grasses. 

HabitcU. — Amherst,  Massachusetts. 

This  species  is  named  for  Prof.  Herbert  Osborn,  who  has  for  many 
years  shown  considerable  interest  in  the  study  of  these  tiny  insects. 

Genus  CRYPTOTHRIPS  Uzel, 

Head  cylindrical,  fully  one  and  one-half  times  as  long  as  wide. 
£3'es  large  and  prominent  Vertex  strongly  elevated  and  bearing  the 
anterior  ocellus  at  its  extremity.  Mouth  cone  about  as  long  as  its 
breadth  at  base  and  reaching  about  two*  thirds  across  the  prosternum; 
labruDi  blunt.  Prothorax  about  as  long  as  width  of  head.  Legs 
slender;  fore  femora  but  slightly  enlarged;  fore  tarsi  unarmed.  Wings 
present,  slightly  narrowed  in  middle.  Male  with  a  scale  at  base  of 
tube. 

I  find  only  one  species  belonging  to  this  genus,  aspersus, 

CRYPTOTHRIPS  ASPERSUS,  new  species. 
Plate  X,  figs.  104-106. 

Female. — Length  1.68  mm.  (1.45  to  2  mm.);  width  of  mesothorax 
0.32  mm.  (0.28  to  0.36  mm.).  General  color  yellowish  brown  to  brown- 
black;  body  and  legs  considerably  marked  with  irregular,  dark-pur- 
plish, hypodermal  pigmentation. 

Head  cylindrical,  one  and  one-half  times  as  long  as  wide,  about  as 
wide  as  length  of  prothorax;  cheeks  almost  straight  and  nearly  parallel, 
set  with  a  few  minute,  slender  spines;  postocular  bristles  short;  sur- 
face of  head  finely  cross-striated.  Eyes  quite  large,  finely  faceted, 
very  slightly  protruding,  dark-purplish  red  with  pale  yellowish  inner 
margins;  ocelli  present,  small  and  inconspicuous,  frequently  concealed 
by  local  hypodermal  pigmentation,  situated  far  forward;  posterior 
ocelli  close  to  margins  of  eyes,  front  one  on  apex  of  prolonged  vertex 
of  the  head.  Mouth  cone  rather  short,  reaching  only  to  middle  of 
prosternum;  maxillary  palpi  long  and  slender;  sides  of  labrum  straight, 
its  point  blunt.  Antennae  inserted  below  vertex,  approximate  at  base, 
slightly  more  than  one  and  one-half  times  as  long  as  the  head,  quite 
slender;  relative  lengths  of  segments  a^s  follows: 


1 

2 

8 

4 

5 

6 

7 

8 

7.5 

18 

18.2 

17.8 

13.6 

12.1 

11.6 

8 

Segments  one  and  two  concolorous  with  head;  three  pale  yellow; 
rest  of  antenna  shading  gradually  to  dark  brown  at  tip,  except  bases 
of  four  and  five,  which  are  pale  yellow;  spines  and  sense  cones  short 
and  inconspicuous.  ^'9' '"^^  ^^  ^OOg le 
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Prothorax  small,  scarcely  two-thirds  as  long  as  head.  One  spine  at 
each  posterior  angle  alone  prominent;  those  at  fore  angles  smaller 
than  the  anterior  marginals;  all  indistinct;  midlaterals  wanting;  jk)s- 
terior  marginals  small  and  not  visible  except  on  lightest  specimens 
with  careful  focusing.  Pterothorax  approximately  as  wide  asabdomen; 
its  sides  nearly  straight  and  parallel.  Wings  present;  hind  fringe  of 
fore  wing  double  for  five  or  six  hairs  near  tip.  Legs  long  and  slen- 
der; fore  coxae  projecting  strongly;  fore  femora  scarcely  thickened 
and  tarsi  unarmed;  one  spine  near  base  of  e^ich  femur  below  much 
longer  than  others  on  legs  and  longest  on  fore  femora;  legs  concol- 
orous  with  body. 

Abdomen  long  and  slender,  cylindrical  to  about  seventh  segment, 
about  twice  as  wide  as  head,  from  seventh  segment  tapering  quite 
gradually  to  tube.  Tube  short,  only  one  half  as  long  as  head;  its  sides 
straight  and  converging  slightly;  width  at  middle  about  one-third 
width  of  head;  terminal  hairs  about  as  long  as  tube.  .  Spines  at  sides 
of  abdomen  slender,  pale,  and  not  very  prominent;  segments  usually 
overlapping  considerably;  sides  darkest  in  color. 

Described  from  eight  females. 

Cotype.—C^t  No.  6336,  U.S.N.M. 

J/ia/^. — Male  about  five-sixths  as  large  as  female,  though  antennae 
are  of  about  same  size  in  both  vsexes;  relative  lengths  of  segments  as 
follows: 

1      2        3^       4       5        6        7      8 
8     12     i6.5     i6     13     12.5     11     8 

Abdomen  nmch  smaller  than  in  female  and  tapering  gradually  from 
base  to  tip. 

Described  from  one  specimen. 

Food  plant, — Oi'ape. 

Ilahitat, — Amherst,  Massachusetts.  ^ 

Genus  IDOLOTHRIPS  Haliday.« 

Anterior  ocellus  remote  from  the  base  of  the  antennae.  Proboscis 
reaching  the  base  of  the  prosternum;  la))ial  palpi  papiliform;  vein 
one  of  the  fore  wings  shortened  by  one-half  or  abbreviated.  Head 
very  long,  rounded;  abdomen  hollowed  out.  Antennae  slender,  three 
or  four  times  as  long  as  the  thorax;  prothorax  unequally  tuberculatedj 
metatarsi  unarmed.     Size  large,  marked  with  three  or  more  lines. 

In  this  genus  I  find  only  the  species  conlfcrarum. 

IDOLOTHRIPS   CONIFERARUM  Pergandc. 

Plate  X,  figs.  107-110. 

Idolothrips  coniferanim  Pergande,  En  torn.  News,  VII,  1896,  pp.  63-64. 
Idolothrips  coniferarum  Trybom,  Festskrift  for  Lilljeborj?,  1896,  p.  218. 


a  This  generic  deecription  \a  translated  from  Haliday's  original  description. 
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Female. — Length  about  4  mm.  (3.34  to  4.26  mm.);  breadth  of  meso- 
tborax  0.55  mm.  (0.50  to  0.60  mm.).  Color  coal-black  without  mark- 
ings. 

Head  long  and  cylindrical;  proportional  length  more  variable  than 
in  most  species,  but  averaging  about  two  and  one-third  times  as  long 
v^  wide;  surface  of  head  transversely  finely  striated;  cheeks  set  with 
a  number  of  short,  stout  spines;  head  broadened  a  trifle  just  before  the 
nock-like  constriction  at  the  bai^e;  vertex  produced  into  a  very  promi- 
nent, conical  hump  in  front  of  the  eyes  and  overreaching  the  insertion 
of  the  antennae.  Eyes  large,  finely  faceted,  bulging  slightly,  extend- 
ing as  far  around  on  under  side  of  head  as  on  upper;  ocelli  small, 
widely  separated,  the  anterior  one  occupying  the  extreme  vertex;  the 
posterior  ones,  nearly  on  a  line  with  the  middle  of  the  eyes  and  close 
to  their  margins,  are  often  invisible,  unless  in  favorable  light,  owing 
to  the  opacity  of  the  head.  Mouth  cone  short  and  rounded.  Antennae 
approximate  at  base,  inserted  under  the  vertex,  only  about  one  and 
one-sixth,  times  as  long  as  the  head,  and  slender;  relative  lengths  of 
segments  as  follows: 

223^4^6^7        8 
12     19     38     32     26     17.5     13.3     15 

Segment  one  concealed  at  base;  three  to  five  clavate;  six  to  eight 
fusiform.  Three  mostly  yellow  (two-thirds);  four  nearly  one-half, 
and  five  about  one-third  yellow;  rest  of  antenna  brown-black.  Spines 
and  sense  cones  light  and  inconspicuous,  but  the  cones  especially  are 
long,  slender,  and  acute;  three  apparently  bears  only  one  sense  cone, 
and  that  is  on  outer  side;  six  has  but  one,  which  is  on  inner  side;  four 
and  five  have  four  each. 

Prothorax  small,  only  about  two-fifths  as  long  as  head;  only  the  one 
long  spine  on  the  outer  angle  of  each  fore  coxa  is  at  all  conspicuous. 
Pterothorax  apj^ears  nearly  square;  sides  straight  and  parallel;  more 
than  twice  as  wide  as  head.  Wings  present,  but  short  as  compared 
with  gi-eat  length  of  abdomen,  not  reaching  beyond  fifth  or  sixth  seg- 
ment, heavily  fringed;  hind  fringe  of  fore  wing  double  for  about  26 
hairs  near  tip.  Legs  short  as  compared  with  length  of  body;  fore 
femora  but  slightly  thickened  and  tarsi  armed  with  a  tiny  tooth;  legs 
s«et  with  a  number  of  quite  long,  slender,  black  spines.  Legs  black, 
except  fore  tibiae  dark  yellowish  brown  along  middle  of  inside,  and 
all  tarsi  dark  brown. 

Abdomen  extremely  long  and  slender,  about  two-thirds  the  length 
of  the  entire  bod}'  and  less  than  one-fourth  as  w^ide  at  base  as  it  is 
long;  tapers  gradually  from  second  segment  to  tube.  Tube  of  female 
fully  five-sixths  as  long  as  head  and  a  little  more  than  one-third  the 
width  of  head;  terminal  hairs  weak  and  only  about  two-thirds  the 
length  of  the  tube;  spines  op  sides  of  abdomen  short  Sfgfi^y^e^.QQoie 

Bedescribed  from  four  females. 
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Jifale. — Contrary  to  the  usual  rule,  these  two  specimens  are  longer 
than  the  females,  being  4.22  mm.  (4.34  to  4.10  mm.).  They  are 
somewhat  more  slender,  especially  through  the  middle  of  abdomen. 
Heads  about  two  and  two-thirds  times  as  long  as  wide;  antennae  longer 
than  in  female,  about  one  and  one-fifth  times  as  long  as  head;  relative 
lengths  of  segments  as  follows: 


1 

2 

3 

4 

6 

6 

7 

8 

14 

20 

42 

34 

29.5 

21.5 

14.5 

15.5 

Prothorax  nearly  one-half  as  long  as  the  head;  fore  femora  consid- 
erably thickened  (almost  as  broad  as  the  head)  and  each  fore  tarsus 
bearing  an  extremely  stout  tooth;  fore  tarsi  and  inside  of  tibiae  yellow. 

Abdomen  at  second  segment  only  two-elevenths  as  broad  as  long; 
tube  three-fourths  as  long  as  head  and  very  slender. 

Male  newly  described  from  two  specimens. 

FoodplanU. — Pmusiops^  Juniperus  virginiana^  and  Abies  sp. 

Found  on  either  green  or  dry  branches  in  spring  and  early  fall  and 
hibernating  under  bark. 

Habitat. — Near  Washington,  District  of  Columbia;  Amherst,  Massa- 
chusetts. 

UNCLASSIFIED  DESCRIPTIONS. 

LIMOTHRIPS  TRITICI  (Fitch)  Packard. 

'^The  females  alone  are  winged,  the  males  being  wingless  and  closely 
resembling  the  larvae.  The  body  of  the  female  is  smooth  and  shin- 
ing, uniformly  greenish  yellow,  with  no  other  markings;  the  legs  are 
a  little  paler  toward  the  articulations.  The  antenn»  are  eight-jointed, 
slightly  longer  than  the  head;  the  two  basal  joints  are  the  largest;  the 
three  succeeding  joints  equal,  regularly  ovate,  the  sixth  a  little  longer 
than  the  fifth;  seventh  and  eighth  minute,  seventh  a  little  shorter  than 
eighth,  each  joint  bearing  four  large  bristles.  This  species  differs 
from  the  European  Z.  Ci^alium  in  having  but  eight  joints,  the  seventh 
and  eighth  being  minute,  and  with  no  intermediate  short  one,  as 
described  in  the  European  insect. 

"The  prothorax  is  square,  the  scutellum  short,  crescent-shaped, and 
the  abdomen  is  long  and  narrow,  smooth  and  shining,  ten-jointed. 
Length,  four  one-hundredths  of  an  inch,  or  less  than  half  a  line. 

''The  larva  (tig.  2)  is  entirely  greenish  yellow,  the  head  and  protho- 
rax of  the  same  color  as  the  rest  of  the  body.  The  eyes  are  reddish. 
The  feet  and  antenna?  are  whitish,  not  annulated,  as  in  Z.  ceralium. 
The  feet  (hirsi)  consist  of  but  a  single  joint  ending  in  a  point. 

"The  male  differs  from  the  larva  in  having  two- jointed  feet  (tarsi) 
and  seven-jointed  antennie,  those  of  the  larva  being  four-jointed.  The 
second  joint  is  exactly  barrel-shaped,  with  two  ridges  or  lines  sur- 
rounding it,  third  and  fourth  joints  long,  ovate.  .^||Lf[^^^^iji|^(te^]^  a  lit- 
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tie  larger  than  the  fourth,  and  with  about  twelve  transverse  lines,  there 
being  about  eight  on  the  fourth  joint,  from  the  end  of  which  projects 
a  remarkable  tubercle,  as  seen  in  the  figure.  The  fifth  joint  is  square 
at  the  end,  with  about  eleven  transverse  lines,  and  three  or  four  stout 
hairs  externally;  sixth  joint  minute  and  spherical,  while  the  seventh  is 
three  times  as  long  as  the  sixth,  and  is  finely  striated,  and  with  four 
unequal  stout  hairs.  It  is  just  twice  the  length  of  the  female,  meas- 
uring 0.08  inch." 

THRIPS  TRIPASCIATUS  Ashmead. 

''^Female. — Length  0.8  mm.  Light  brown;  eyes  strongly  faceted, 
purplish -brown  in  certain  lights;  three  basal  segments  of  the  abdomen 
above,  dark  brown;  segments  4,  5,  and  6  white;  apical  segments  light 
brown,  the  sutui-es  dusky;  legs,  except  hind  femora  toward  tips,  white; 
wings  linear,  strongly  fringed,  without  nerves,  the  ground  color  brown 
or  fuscous,  with  three  transverse  white  bands,  i.  e.,  the  front  wings 
have  a  white  band  at  base,  another  at  about  two-thirds  their  length, 
and  with  the  apices  white. 

'*  IlabitaL — Near  Utica,  Mississippi." 

THRIPS  SECTICORNIS  Trybom. 

1  have  been  unable  to  see  the  description  of  this  species  which  was 
published  in  Of  versigt  af  k.  Vetenskaps- Akademiens.  FOrhandlingar, 
1896,  page  620. 

PHLCBOTHRIPS  MALI  Pitch. 

"This  insect  measures  only  six-hundredths  of  an  inch  in  length  and 
one-hundredth  in  width.  It  is  polished  and  shining,  and  of  a  blackish 
purple  color.  Its  antennsB,  which  are  rather  longer  than  the  head  and 
composed  of  eight  nearly  equal  joints,  have  the  third  joint  of  a  white 
color.  The  abdomen  is  concave  on  its  upper  side,  and  is  furnished 
with  a  conical  tube  at  its  tip  which  has  a  few  bristles  projecting  from 
its  apex.  The  wings  when  folded  are  linear,  silvery-white,  and  as 
long  as  the  abdomen;  they  arc  pressed  closely  upon  the  back,  spread- 
ing asunder  at  their  bases,  and  appear  like  an  elongated  Y-shaped 
mark.  Viewed  from  above,  the  head  is  of  a  square  form,  longer  than 
wide.  The  first  segment  of  the  thorax  is  well  separated  from  the 
second,  is  broadest  at  its  base,  and  gradually  tapers  to  its  anterior  end, 
where  it  is  as  wide  as  the  head.  The  following  segment  is  the  broad- 
est part  of  the  body  and  square,  with  its  length  and  breadth  equal." 

PHLCEOTHRIPS  CARY^  Pitch. 

"This  insect  is  0.07  long,  of  a  deep  black  color  and  highly  polished. 
Its  head  is  narrower  than  the  thorax  and  nearly  square.     The  third, 
fourth,  and  fifth  joints  of  the  antennoe  are  longer  than  the  others,  yel- 
low, and  slightly  transparent;  the  last  joint  is  shortest  and  but  half  as 
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thick  as  those  which  precede  it.  The  abdomen  is  egg-shaped,  with  its 
tip  drawn  out  into  a  tube  thrice  as  long  as  it  is  thick,  with  four  long 
bristles  at  its  end,  and  the  abdomen  is  furnished  with  bristles  at  each 
of  its  sutures.  The  wings  do  not  reach  the  tip  of  the  abdooien. 
They  are  white  and  slightly  transparent  and  fringed  with  black  hail's. 
In  its  larva  state  it  has  a  more  slender  linear  form  with  a  dull  greenish 
yellow  head,  a  white  thorax  with  a  broad  black  band  anteriorly,  a  pale 
red  abdomen  with  a  black  band  at  its  tip,  and  whitish  legs/' 

FOSSIL  THYSANOPTERA. 

Tiny  though  they  are,  these  insects  are  not  unknown  as  fossils.  The 
White  River  deposits  are  the  only  ones  in  this  country  from  which  they 
are  yet  known.  Three  species,  representing  as  many  genera,  have  l)een 
found  there  in  Tertiary  rocks,  and  have  been  described  by  Dr.  S.  H. 
Scudder  (174,  336),  whose  descriptions  of  these  insecti^  follow.  The 
last  two  genera  are  extinct.  Of  the  genus  Melarwthrips^  no  living 
representative  has  as  yet  been  found  in  this  country,  though  a  species 
of  this  •genus  is  known  in  Europe. 

MELANOTHRIPS   BXTINCTA    Scudder. 

Mdanothrips  extincta  Scitdder,  Bull.  U.  S.  Geol.  Geog.  Surv.  Terr.,  I,  1875,  p.  221; 
Kept.  XT.  S.  Geol.  Siirv.  Terr.,  XIII,  1890,  p.  371. 

''Head  small,  tapering;  the  only  appendages  visible  are  the  antenme; 
these  are  only  sufficiently  preserved  to  recognize  that  they  are  very 
long  and  slender,  longer  than  the  thorax.  The  thorax  is  rather  small, 
quadrate;  wings  nearly  as  long  as  the  body,  fringed  on  the  costal 
border  as  in  Palsoothrips  fossil  Is.  The  abdomen  is  composed  of  only 
eight  joints,  but  is  very  long  and  very  tapering,  fusiform,  the  last  joint 
produced,  as  usual  in  the  Physapods;  the  third  joint  is  the  broadest; 
of  the  wings  only  the  costal  border  and  a  part  of  one  of  the  longi- 
tudinal veins  can  be  seen;  there  are  no  remains  of  legs. 

"Length  of  body,  2.2  mm. ;  of  antennce,  0.8  mm. ;  of  head,  0.14  mm. ; 
of  thorax,  0.5  mm.;  of  abdomen,  1.56  mm.;  greatest  breadth  of 
abdomen,  0.5  mm. 

''Chagrin  Valley,  White  River,  Coloi'ado.  One  specimen,  W. 
Denton." 

Genus   L-ITHADOTHRIPS  Scudder. 

LUhadoUiripH  Scitdder,  Bull.  U.  8.  (leol.  (Jeog.  iSurv.  Terr.,  I,  1875,  p.  221;  Rept. 
U.  S.  Gwl.  Surv.  Terr.,  XIII,  1890,  p.  372. 

"Allied  to  Melanothrips  Haliday.  The  head  is  large,  broad,  globosts 
the  eyes  exceedingl}'  large,  globose,  each  occupying  on  a  superior 
view  fully  one-third  of  the  head;  the  antennae  very  slender,  equal,  as 
long  as  the  thorax,  the  joints  eight  or  nine  in  number,  cylindrical, 
equal,  scarcely  enlarging  toward  their  tips.      The  prothorax  is   no 
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larger  than  the  head,  of  equal  breadth  with  it,  the  whole  thorax  shaped 
as  in  Palaeothrips.  Only  fragments  of  the  wings  remain,  suflScient  to 
render  it  probable  that  they  agree  well  with  the  character  of  the  group 
to  which  Melanothrips  and  ^olothrips  belong.  The  legs  resemble 
those  of  Pal»othrips,  but  are  slender  and  appear  to  be  rather  prof  usely 
supplied  with  hairs.  The  abdomen  diifers  considerably  in  the  two 
specimens  referred  to  this  genus.  In  one  it  is  very  broadly  f usifoi;pi5 
the  tip  a  little  produced,  nine  joints  visible,  the  apical  furnished  with 
a  few  hairs,  and  bluntly  rounded  at  the  tip;  the  other  has  the  sides 
equal,  the  apex  not  at  all  produced,  but  very  broadly  rounded,  only 
seven  or  eight  joints  vaguely  definable. 
"A  single  species  is  known." 

LITHADOTHRIPS  VETUSTA  Scudder. 

LUhadothrips  vetwftn  Scudder,  Bull.  U.  S.  Geol.  Cxeog.  iSurv.  Terr.,  I,  1876,  p.  222; 
Kept.  U.  S.  Geol.  Sarv.  Terr.,  XIII,  1890,  p.  372. 

'''The  specunens,  both  of  which  represent  the  upper  surface  of  the 
body  with  fi^agments  and  vague  impressions  of  the  members,  are  too 
poorly  preserved  to  add  anything  to  the  above  description  of  their 
gt^neric  features,  excepting  the  following  measurements: 

"" FiTHt  speciitieti. — Length  of  body  1.76  mm.,  of  antenna^  0.6  mm., 
of  thomx  0.6  mm.,  of  abdomen  0.87  mm.;  breadth  of  head  O.iiS  mm., 
of  thorax  0.52  mm.,  of  alxiomen  0.56  mm. ;  length  of  fore  femora,  0.37 
mm.  ?;  breadth  of  same,  0.14  mm.;  length  of  hind  femora,  0.42  mm.; 
breadth  of  same,  0.13  mm. 

^^ Seamd specimeyi, — Length  of  body  1.96  nmi.,  of  antennai  0.76  mm., 
of  thorax  0.56  mm.,  of  abdomen  1.10  mm. ;  breadth  of  head  0.38  mm., 
of  thorax  0.59  mm.,  of  abdomen  0.59  mm. 

•"^  Fossil  Canyon,  White  River,  Utah.     Two  specimens,  W.  Denton." 

Genus    PAL-^OTHRIPS    Scudder. 
P«/.To/AW;^  Scudder,  Bull.  U.  R.  Geol.  Geog.  Surv.  Terr.,  I,  1875,  p.  222. 

'*This  genus  is  allied  to  ^Eolothrips  Haliday.  The  head  is  small, 
glol>ose;  eyes  rounded,  much  smaller  than  in  Lithadothrips;  antennae 
blender,  fully  as  long  as  the  thorax,  not  more  than  seven  jointed,  the 
jointis  cylindrical,  subequal.  Prothorax  considerably  larger  than  the 
head,  the  thorax  as  a  whole  very  large,  stout,  and  tumid;  fore  femora 
very  stout,  scarcely  more  than  twice  as  long  as  broad;  fore  tibia)  also 
vstout,  a  little  longer  than  the  femora;  the  other  legs  are  moderately 
stout,  long,  reaching  beyond  the  tip  of  the  abdomen,  with  a  few  scat- 
tered, rather  short,  spinous  hairs;  the  hind  tarsi  three  jointed,  the  last 
joint  smaller  than  the  others,  and  altogether  two-sevenths  the  length 
of  the  tibia\  Fore  wings  unusually  broad,  broadest  apically,  where 
their  breadth  more  than  equals  one-fourth  of  their  entire  length,  pro- 
vided with  two  longitudinal  veins,  dividing  the  disk  into  three  nearly 
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equal  ix)rtion.s,  oonnectod  in  the  middle  by  a  cross  vein,  and  with 
either  Iwrder  hy  other  cross  veins  at  about  one-third  and  two-thircL*  of 
the  distance  from  the  base  to  the  tip  of  the  wing:;  the  wing  Ls  heavily 
fringed,  especially  along  the  hind  lK>rder.  Hind  wings  veinless,  nearly 
as  long,  and  at  the  tip  nearly  as  broad,  as  the  fore  wings.  Abdomen 
nine  jointed,  half  as  long  again  as  the  thorax,  rather  tumid,  scarcely 
or  jiot  at  all  produced  apically." 

PAL^OTHRIPS  FOSSILIS  Scudder. 

Paiasotfirips  fomlis  ScroDER,  Bull.  V.  S.  Geol.  Geog.  Surv.  Terr.,  I,  1875, 
pp.  222-223.— ZiTTEL,  Handb.  d.  Pabeontology,  I,  Pt.  2,  1885,  p.  784, 
fig.  999;  Rept.  U.  S.  Geol.  Surv.  Terr.,  XIII,  1890,  pp.  373-374. 

"Head  small,  tapering  a  little  in  front,  where,  however,  it  is  broadly 
rounded.  The  antennae  are  certainly  seven  jointed,  and  none  of  the 
apical  joints  show  any  indication  of  being  connate,  the  last  joint  being 
of  the  same  length  as  the  two  preceding  it,  tapering,  and  bluntly 
pointed;  none  of  the  joints  show  any  enlargement  in  the  middle,  but 
the  middle  joints  are  slightly  larger  at  the  distal  extremity  than  at  the 
base;  they  appear  to  be  destitute  of  hairs.  The  prothorax  is  sub- 
quadrate,  a  little  broader  than  long,  with- rounded  sides;  the  fore 
femoi-a  are  unusually  stout,  as  long  as  the  width  of  the  prothorax. 
The  longitudinal  veins  of  the  fore  wings  approach  each  other  somewhat 
abruptly  in  the  middle,  where  they  are  united  by  a  cross  vein,  and  at 
the  tip  of  the  wing  they  curve  away  from  each  other;  the  two  cross 
veins  on  the  lower  third  of  the  wing  are,  respectively,  slightly  farther 
from  the  base  of  the  wing  than  the  corresponding  veins  of  the  upper 
third;  the  fringe  on  the  posterior  border  is  largest  near  the  tip  of  the 
wing,  where  the  hairs  are  about  three  times  as  long  as  those  on  the 
costal  border.  The  first  hind  tarsal  joint  is  scarcel}'  longer  than  broad, 
cylindrical;  the  second  of  about  the  same  length,  but  decidedh^  broader 
at  apex  than  at  the  base;  the  apical  joint  is  nearly  globular,  snuillest 
at  base,  as  large  in  the  middle  as  the  base  of  the  other  joints.  There 
are  a  few  hairs  at  the  tip  of  the  abdomen  and  a  few  short  one^  on  the 
hind  tibisB;  the  apical  ones  stouter  than  the  others,  resembling  spines; 
but  the  insect  appears  to  have  been  unusually  destitute  of  hairs, 
excepting  on  the  wings,  where  not  only  the  edges  but  also  all  the 
veins  are  fringed. 

•'Length  of  body  1.6  to  1.8  mm.;  of  antennae  0.58  mm.;  of  fore 
femora  0.32  mm.;  breadth  of  same  0.14;  length  of  fore  tibiae  0.32 
mm.;  of  hind  femora  0.38  mm;  breadth  of  same  0.11  mm.;  length  of 
hind  tibiro  0.42  mm.;  of  hind  tiirsi  0.12  mm.;  of  fore  wings  1.4  mm.; 
of  hind  wings  1.27  mm.;  greatest  breadth  of  fore  wings  0.37  mm.; 
length  of  prothorax  0.10  nun.;  breadth  of  same  0.32  mm.;  length  of 
whole  thorax  0.64  mm. ;  of  abdomen  0.92  mm. ;  greatest  breadth  of  the 
same  0.o7  mm.  jOOQie 

''  Fossil  Canyon,  White  River,  Utiih.     W.  Denton." 
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(tENeral  considerations. 

As  has  been  shown  in  Jordan's  conclusion  in  regard  to  the  s^^stem- 
atic  position  of  this  group  (see  p.  82),  Thysanoptera  have  branched  oflF 
from  the  line  of  the  Orthoptera-Hemiptera  and  resemble  the  Homop- 
tera  more  closely  than  they  do  any  other  group. 

Starting  with  a  given  form  which  we  may  call  Prothysanopteron,  1 
}x?lieve  that  changes  in  the  degree  of  development  of  any  of  its  organs 
must  be  correlated  with  changes  in  its  habits  and  environment.  What 
was  Prothysanopteron  like?  Judging  from  its  line  of  phyllogen}',  it 
mast  certainly  have  In^en  an  active  running  and  fl3'ing  insect,  having 
elongated  mouthparts  which  were  probably  becoming  suctorial  in 
function  and  bearing  near  the  other  extremity  of  the  body  a  saw-like 
ovipositor.  Having  these  organs  which  would  be  concerned  in  the 
chief  relations  of  its  life  to  its  environment— nutrition,  locomotion, 
and  reproduction — what  can  we  infer  as  to  the  habits  of  that  primi- 
tive insect?  It  fed  externally  upon  the  juicy  parts  of  plants,  probabl}^ 
puncturing  them  with  its  elongated  mouthparts  and  sucking  up  the 
exuding  juices.  It  flew  from  flower  to  flower  or  tree  and  ran  about 
actively  thereupon.  In  the  tissue  of  its  food  plants  it  deposited  its 
^&g«9  cutting  the  necessary  slits  for  them  with  its  saw^-like  ovipositor. 
Its  legs,  used  chiefly  in  running  or  crawling,  would  present  few,  if 
any,  modifications,  while  its  wings,  though  surely  slender,  were  prob- 
ably broad  as  compared  with  those  found  in  the  order  to-day,  and  the 
hairs  which  happened  tc  stand  along  their  edges  had  begun  to  elongate 
so  as  to  compensate,  in  some  degree,  for  the  narrowness  of  the  mem- 
branes. With  such  an  insect  and  such  habits  as  this  hypothesis  sug- 
gests, if  we  can  name  reasonable  changes  in  habits  which,  acting  in 
accordance  with  the  laws  of  Nature  as  we  know  them  to  be  acting 
to-day,  will  produce  the  various  forms  of  insects  which  we  now  include 
in  this  order,  we  feel  that  our  hj^pothesis  can  be  as  well  sustained  as 
any  such  hypothesis  with  reference  to  primitive  forms  is  capable  of 
being. 

If  some  of  the  descendants  of  our  external-feeding  Proth3\sanopteron 
in  their  struggle  for  existence  should,  in  the  course  of  numerous  gen- 
erations, acquire  a  habit  of  feeding  in  some  well-protected  part  of  the 
plant,  e.  g.,  inside  the  closelv  rolled  central  leaves  of  Yucca fiJaitu-iitomn^ 
where  they  would  be  comparatively  safe  from  the  attacks  of  their  ene- 
mies (a  change  of  habit  easily  produced  by  natural  selection),  then, 
this  environment  l)eing  favorable,  they  would  no  longer  find  as  fre- 
quent or  as  urgent  use  for  their  wings  and  legs  as  had  their  ancestor's, 
and  they  would  be  favored  by  remaining  in  a  very  restricted  place. 
As  a  result,  wings  would  degenerate  from  disuse,  and  the  movements 
of  the  insects  upon  their  feet  would  become  slower.  Wings  might, 
and  probably  would,  be  a  distinct  disadvantage  in  such  a  restricted^ 
habitat,  so  that  many  influences  would  tend  toward  their  reduction, 
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which,  however,  could  not  be  complete  without  entailing  a  decided 
disadvantage  to  the  species  by  hindering  its  spread  to  other  food  plants. 
Nature  has  established  her  line  of  equilibrium  somewhere  between  the 
two  extremes,  and  we  have  a  majority  of  short-winged  individuals 
favored  by  the  absence  of  long  wings,  but  yet  in  nearly  ever^^  species 
will  be  preserved  in  some  sex,  generation,  or  individuals  fully  devel- 
oped wings  to  assist  in  the  spreading  of  the  species.  This  line  of 
"balance"  will  be  affected  by  nearly  every  habit  of  the  species,  so  that 
we  ma\'  naturally  expect  to  find  it  in  different  places  in  species  having^ 
different  habits,  and  such  is  indeed  the  case.     (See  p.  105.) 

Such  a  change  of  habit  from  frequenting  an  exposed  to  a  protected 
feeding  ground  would  affect  other  organs  than  the  wings.  There 
would  no  longer  be  any  need  of  embedding  the  eggs  foi*  protection, 
and  should  the  atmosphere  prove  sufficiently  moist,  they  would 
undoubtedly  develop  though  laid  upon  the  surface  of  the  leaf  or  stem. 
This  would  save  much  of  the  energy  of  oviposition,  and  in  the  coui-se 
of  time  the  practice  of  embedding  the  eggs  would  cease  altogether. 
Having  now  no  use  for  the  ovipositor,  that,  too,  would  degenerate 
from  disuse  till,  at  most,  a  mere  vestige  would  remain  of  this  origi- 
nally well-developed  organ.  Some  such  course  of  development  I  l>e- 
lieve  to  have  taken  place  in  the  Phloeothripida^,  and  the  chitinous  rod 
now  found  on  the  underside  of  the  ninth  al)dominal  segment  just  in 
front  of  the  sexual  opening  seems  best  explainable  as  the  remaining 
vestige  of  the  former  ovipositor.  (See  Plate  X,  tig.  115.)  As  the 
ovipositor  became  weaker  and  weaker  other  changes  correlated  to  this 
must  have  been  in  progress.  The  sheath  which  had  contained  the 
ovipositor,  being  no  longer  needed,  would  natumlh'^  ])ecome  closed  up. 
The  ventral  plates  which  had  previously  disappeared  to  provide  room 
for  the  sheath  would  not  again  develop,  but  the  edges  of  the  doi"sal 
plates  closing  around  still  further  would  meet  on  the  ventral  line 
forming  the  tube  of  the  Tubulifera.  At  the  same  time  the  sexual 
opening  seems  to  have  moved  backward  till  it  reached  the  hind  part 
of  the  ninth  segment,  where  it  is  now  found. 

Other  modifications  of  the  Prothysanopteron,  found  in  the  Tubulif- 
era (mainly),  ma}'  logically  be  traced  to  this  one  change  of  habit.  1 
refer  to  the  trapezoidal  form  of  the  prothorax,  the  enlargement  of 
the  fore  legs,  and  the  development  of  a  tooth  upon  the  fore  tarsas 
which  there b}'  has  lost  one  segment  in  a  large  number  of  forms,  also 
the  flattened  character  of  the  body,  and  possibly  its  elongation. 

In  regard  to  the  modifications  of  the  prothorax  and  the  fore  pair  of 
legs,  it  is  very  evident  that  they  may  all  be  related  to  the  one  simple 
change  of  habit  in  regard  to  the  place  of  feeding,  which  has  been 
assumed.  Naturally  considerable  effort  would  frequently,  perhaps 
usually,  be  required  to  drag  their  bodies  through  such  narrow  places 
as  those  in  which  they  lived.     Any  variatio^^i^g^^jt^dlg^pf  a  more 
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pow€*rful  development  of  the  muscles  of  the  fore  legs  or  of  any  modifi- 
cation of  the  tarsus  which  would  tend  to  give  a  firmer  hold  in  crawling, 
being  favorable  to  the  insect,  would  be  preserved  by  natural  selection, 
and  thu«  in  the  course  of  many  generations  the  tai*sal  tooth  and  the 
powerful,  thickened  femora  of  most  Tubulifera  would  be  developed. 
There  would  also  be  a  correlative  broadening  and  flattening  of  the 
prothorax,  which  would  necessarily  result  in  pushing  farther  apart  the 
fore  coxa?,  which  are  attached  to  its  hind  angles.  The  logical  result  of 
these  changes  is  the  trapezoidal  form  of  the  prothorax  always  found 
in  those  species  having  such  thickened  femora  and  well-developed 
tarsal  hooks. 

The  elongation  and  flattening  of  the  body  are  doubtless  referable  in 
some  degree  to  the  same  change  in  the  conditions  of  external  life,  for 
siu-h  a  changed  form  would  certainly  have  been  favorable  to  its  pos- 
sessors, and  Vie  are  surely  safe  in  assuming  that  the  favorable  changes 
are  the  ones  Avhich  have  been  preserved,  while  the  unfavorable  ones 
have  been  eliminated.  We  do  not  presume  to  say  that  all  the  descend- 
ants of  Proth\^sanopteron  followed  this  suggested  line  of  change;  some 
of  them  certainly  may  have  done  so.  Neither  do  we  presume  that  all 
the  des(*endantM  of  those  which  did  follow  some  such  line  of  develop- 
ment would  continue  in  an  even  similar  environment  till  all  the  modi- 
fications which  have  been  named  had  been  a<»complished.  We  have 
just  as  much  reason  to  expect  a  change  of  environment  anywhere  along 
the  phyllogenetic  line  as  at  its  beginning,  and  such  changes  certainly 
must  have  taken  place.  What  would  he  the  result  if  this  were  the 
case?  Different  environments  acting  upon  different  subjects,  or  even 
upon  like  subjects,  would  favor  entirely  different  variations.  Struc- 
tures which  had  become  developed  during  the  changes  subsequent  to 
Prothysanopteron  might  be  lost,  but  those  that  had  been  lost  could 
never  again  be  developed  in  their  original  fonn;  e.  g.,  tarsal  teeth 
and  thickened  femora  might  develop  and  then  disappear,  but  an  ovi- 
positor of  the  original  type  would  never  again  be  found  in  the  Tubu- 
lifera. We  would  expect  then  that  the  descendants  of  Protubuliferan 
would  vary  in  habits,  habitat,  form,  and  life  rather  than  in  the  tubu- 
lar nature  of  the  terminal  segment  of  the  body.  Such  is  indeed  the 
c*ase,  and  so  while  there  do  take  place  great  modifications  of  each 
organ,  the  presence  of  the  tube  is  consUint.  We  feel  justified  in  con- 
cluding that  the  family  Phloeothripidie  has  now  diverged  far  more 
widely  from  Prothysanopteron  than  has  either  of  the  families  of  the 
Terebrantia. 

The  two  families  constituting  the  suborder  Terebrantia  resemble 
each  other  (|uite  closely  in  many  respects.  We  find  between  them  no 
such  marked  points  of  difference  as  we  do  between  each  of  them  and 
the  Phlceothripida?.  The  principal  differences  which  do  exist  are 
mainly  various  modifications  of  the  same  organ,  and  the  most  impor- 
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tant  structures  which  we  must  notice  are  the  antennae,  wings,  and  ovi- 
positor. What  are  the  chief  points  of  difference  that  we  find  in  the 
structure  of  these  organs  i^  Only  a  modification  in  the  structure  of 
each  organ  has  taken  place.  In  iEolothripidse  we  find  always  nine 
segmented  antennse,  comparatively  broad  wings,  which  are  rounded  at 
their  extremities,  and  have,  in  the  fore  wing,  the  fore  fringe  and 
the  spines  along  its  veins  very  weakly  developed,  a  strong  ring  vein, 
two  longitudinal  veins,  and  four  or  five  cross  veins,  and  finally  a 
strongly  developed  ovipositor,  which  curves  upward  toward  the  tip  of 
the  abdomen.  In  Thripidse  we  find  antennse  with  from  six  to  eight 
segments,  wings  which  are  nearly  always  slender  and  quite  sharply 
pointed  at  their  tips;  that  in  the  fore  wing  the  fore  fringe  and  numer- 
ous spines  along  its  veins  are  nearly  always  well  developed,  two 
(sometimes  only  one)  longitudinal  veins  are  pi'esent,  the  ring  vein  is 
rarely  strongly  developed,  cross  veins  are  absent  or  but  slight  traces 
of  them  occasionally  appear,  the  ovipositor  is  moderately  well  devel- 
oped in  most  cases,  but  sometimes  is  small,  weak,  and  functionless, 
though  it  is  always  plainly  present  and  curves  downward  away  from 
the  tip  of  the  abdomen. 

Between  these  two  families  we  shall  find  it  much  more  difiicult  to 
decide  just  what  influences  may  have  favored  the  development  of  the 
differences  noted.  Certainly  many  influences  were  concerned,  and 
they  could  not  have  been  of  such  a  nature  as  to  favor  such  radical 
changes  as  have  resulted  in  the  development  of  the  Tubulifera.  Kather 
than  attempt  to  outline  these  varied  influences  and  their  probable 
results,  we  prefer,  in  this  case,  to  base  our  conclusions  upon  the  gen- 
eral tendencies  which  now  appear  to  be  acting,  and  which  we  may 
reasonably  assume  to  have  been  acting  in  the  same  way  during  much, 
perhaps  all,  of  the  past  history  of  this  suborder. 

We  have  shown  that  Phloeothripidae  have  diverged  mofe  widely  from 
Prothysanopteron  than  have  any  other  members  of  the  order.  A 
comparison  of  the  antennse  in  the  three  families  will  aid  us  in  deter- 
mining the  order  in  which  the  families  must  be  arranged.  In  the 
Phloeothripidai  these  organs  are  always  eight  segmented.  The  inter- 
mediate segments  are,  as  a  rule,  much  thicker  in  the  middle  than  at 
the  ends,  and  are  sometimes  rounded.  Stout  spines  are  borne  around 
the  apical  thirds  of  segments  two  to  six,  inclusive,  and  more  slender 
spines  are  more  generally  distributed  over  the  last  two  segments.  A 
whorl  of  small  spines  stands  also  around  the  first  third  of  each  segment 
from  three  to  six,  inclusive,  and  simple,  stout,  specialized  sense  cones 
are  borne  at  about  the  outer  third  of  these  segments  in  most  cases. 
The  antennie  of  Thripidse  consist  of  from  six  to  eight  segments,  of 
which  the  intermediate  ones  are  always  considerably  thicker  in  the 
middle  than  at  their  ends.  Stout  spines  are  usually  present  around 
the  apical  ends  of  segments  two  to  five  inclusive.     M^re^^l^pder  spines 
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are  generally  distributed  over  segments  six,  seven,  and  eight,  and 
from  three  to  five  whorls  of  small  spines  are  often  discernible  around 
the  middle  half  of  each  intermediate  segment.  Sense  cones  are  found 
npon  segments  three  to  six,  inclusive;  in  some  cases  these  are  all  sim- 
ple, though  in  the  majority  those  upon  segments  three  and  four  are 
double  or  crescentic  in  form.  The  antennae  of  ^olothripidaj  have 
always  nine  segments,  of  which  the  intermediate  ones  are  always  much 
elongated  and  regularly  cylindrical  in  form.  Stout  spines  are  found 
only  around  segment  two,  while  the  remaining  segments,  except  the 
basal,  are  thickly  set  with  small  spines,  which  are  irregularly,  but 
generally  distributed.  Of  these  last  two  types  of  antenna,  that  of 
Thripidffi  unquestionably  approaches  more  closely  to  that  of  Phloeo- 
thripidse.  Granting  that  the  latter  exhibits  the  extreme  degree  of 
divergence  from  the  original  type,  we  must  place  Thripidae  next,  and 
this  leaves  the  antenna  of  ^olothripidaj  as  resembling  most  closely 
that  of  Prothysanopteron. 

If  we  examine  the  wings  in  like  manner,  we  shall  find  that  both 
pairs  of  those  of  PhlceothripidsB  are  similar  in  form,  long,  slender,  and 
rounded  at  their  ends.  Ring  vein  and  cross  veins  have  entirely  disap- 
peared. Each  wing  has  only  one  longitudinal  vein,  which  is  median 
and  though  quite  strong  at  its  Imse  usually  disappears  before  the  mid- 
dle of  the  wing.  The  fringes  upon  both  margins  are  equally  well 
developed  and  quite  similar  in  all  respects.  The  membrane  of  the 
wing  is  smooth  and  the  veins  are  not  set  with  spines  except  for  about 
three,  which  usually  stand  near  the  base  of  the  vein  in  the  fore  wing. 
ThripidsB  have  wings  which  differ  in  many  regards  from  those  of 
Phloeothripid®  just  described.  The  fore  and  hind  wind's  are  dissimi- 
lar in  many  respects.  They  are  ])oth,  however,  long,  very  slender 
(except  the  fore  wing  of  Partheiiothrlps)^  and  sharply  pointed  at  the 
tips.  The  fore  wing  is  alwa^^s  somewhat  stronger  than  the  hind  wing 
and  has  more  veins  and  heavier  fringes.  There  are  usually  present  in 
it  two  fully  developed  longitudinal  veins  (sometimes  only  one),  and 
these  disappear  before  reaching  the  end  of  the  wing.  The  ring  vein, 
though  very  strong  in  the  one  species  of  Parthe)wthrtp8^  is  weakly 
developed  in  most  species  and  in  some  is  hardly  distinguishable. 
Traces  of  cross  veins  can  sometimes  be  seen,  but  they  arc  never 
strongly  developed  except  the  one  between  the  two  longitudinal  veins 
at  the  first  third  of  the  wing.  While  entirely  absent  (with  the  excep- 
tion named  as  strongly  developed)  in  most  species,  there  may  occa- 
sionally appear  individuals  having  wings  which  show  traces  of  cross 
veins,  and  it  is  very  significant  that  these  always  occur  at  just  the 
same  positions  in  the  wing  as  are  occupied  by  the  cross  veins  of  iEolo- 
thripidse,  which  will  be  more  fully  described  in  connection  with  that 
famil}'.  The  hind  wing  has  one  longitudinal  vein  which  is  median, 
but  no  ring  or  cross  veins  are  present.     Fringes  usuallj-^ppqjyy^^ij^ 
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both  margins  of  both  wings,  but  are  different  upon  the  two  margin»<« 
the  fore  fringe  being  single,  shorter,  and  usually  stouter  than  the  hind 
one.  The  veins  of  the  fore  wing  alone  bear  more  or  less  strongl\^ 
developed  spines  which  upon  the  costa  may  even  take  the  place  of  the 
fringe.  The  membranes  of  both  wings  are  thickly  set  with  very 
minute,  microscopic  spines.  In  iEolothripidse  we  find  wings  which 
are  long,  comparatively  broad,  and  rounded  at  their  extremities. 
Here  also  the  fore  and  hind  wings  are  dissimilar  in  many  respects, 
the  fore  wing  being  stronger  and  far  more  heavily  veined.  The 
fore  wing  has  always  a  strongly  developed  ring  vein,'*  two  longitudinal 
veins  which  extend  throughout  the  wing  and  unite  with  the  ring  vein 
on  each  side  of  the  tip,  and  four  or  five  well-developed  cross  veins 
situated  as  described  on  p.  129.  The  hind  wings  have  no  fulh'  devel- 
oped longitudinal  vein  and  no  trace  of  cross  or  ring  veins.  No  fringe 
is  developed  on  the  front  margin  of  the  fore  wing  and  only  a  very 
short,  weak  fringe  is  here  present  upon  the  hind  wing.  The  veins  of 
the  fore  wing  bear  only  short  spines  and  the  membranes  of  both  wings 
are  thickly  set  with  small  spines  which,  though  minute,  are  larger 
than  the  similar  spines  in  Thripidje. 

Comparing  now  these  three  types  of  wing  point  by  point,  and  l>al- 
ancing  the  weight  of  evidence,  we  are  led  to  the  conclusion  that  X^o- 
lothripidae  and  Phlceothripidte  stand  at  the  extremes  in  respect  also  to 
their  wings,  with  Thripidae  somewhere  between  them  but  nearer  to  the 
former  than  to  the  latter  group.  The  strong,  constantly  developed 
ring  vein  of  iJ]olothripidai  has  become  much  weaker  or  entirely  dis- 
appeared among  Thripida%  while  in  the  widely  divergent  Phloeothrip- 
idse  no  trace  of  it  is  found.  Cross  veins  are  aKso  disappearing  in 
Thripida*,  and  their  occasional  presence  in  much  the  same  position  in 
the  wing  as  in  iJ]olothripidie  suggests  the  idea  that  they  are  under- 
going degeneiution  and  that  this  process  has  gone  farther  in  some 
species  than  in  others.  In  ^l^olothripidie  the  longitudinal  veins  join 
the  ring  vein  near  the  tip,  in  Thripidje  they  do  not  reach  this  point  but 
taper  out  and  disappear  before  the  tip,  while  in  Phlceothripidte  they 
rarely  reach  beyond  the  middle  of  the  wing.  The  microscopic  spines 
\x\}o\\  the  membranes  and  the  comparative  development  of  the  fore 
fringes  both  point  to  this  same  relation  of  the  families.  In  only  one 
character  do  the  wings  of  the  extreme  groups  closely  resemble  each 
other-- this  is  in  the  broadly  rounded  tips.  The  Phlceothripidte  being, 
as  we  have  seen,  the  most  widely  divergent  group,  we  must  conclude 
that,  so  far  as  wings  are  concerned,  those  of  ^1<]olothripida3  resemble 
most  closely  the  wings  of  Prothysanopteron. 

In  regard  to  the  ovijwsitor  but  little  will  need  to  be  said.  It  is 
always  found  more  strongly  developed  in  ^?^]olothripida^  than  in  Thrip- 

«  This  hoavy  ring  vein  is  a  most  remarkable  character  ami,  8t>  far  ad  the  writer  tun 
learn,  nothing  like  it  is  found  in  any  other  order  of  inHe<;ta-  by  VjOOQIC 
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idle,  while  in  PhhieothripidsB  it  is  entirely  wanting.  Moreover,  there 
exists  in  Thripidte  a  wide  variation  in  the  degree  of  its  development, 
as  has  already  been  shown.  So  in  this  respect,- also,  we  must  place  our 
three  families  in  the  same  relation  to  each  other,  and  if  Prothysanop- 
teron  possessed  an  ovipositor,  as  we  can  not  doubt  from  its  phyllogeny 
must  have  been  the  case,  the  well-developed  organ  found  in  ^^i^olo- 
thripidte  must  very  probably  approach  most  closely  to  the  primitive 
form. 

Summarizing  the  conclusions  which  we  have  now  reached,  we  find, 
fii-st,  that  the  Tubulifera  (PhlcBothripidaB)  have  diverged  more  widely 
from  Prothysanopteron  than  have  either  of  the  families  of  the  Tere- 
brantia.  Second,  a  comparative  consideration  of  antennas,  wings,  and 
ovipositor  shows  that  uEolothripidae  and  Phheothripidae  present  the 
extreme  types  of  these  structures  found  in  the  order.  Therefore  we 
conclude  that  the  iEolothripidas  most  nearly  preserve  the  characters 
present  in  the  Prothysanopteron  ancestor  of  this  order.  From  this  it 
appears  that  the  descendants  of  Prothysanopteron  early  divided  into 
*two  main  groups,  one  of  which  diverged  widely  from  the  original  form 
and  has  developed  the  Tubulifera  of  to-day.  The  other  of  these 
groups  continued  nearly  along  the  original  line,  but  in  time  it  divided 
again  and  a  group  (Thripidse)  branched  off,  taking  in  some  respects  the 
direction  of  Phloeothripidw,  while  in  the  majority  of  characters  it  fol- 
lowed a  line  of  its  own.  The  group  which  still  continued  most  nearly 
in  the  original  direction  includes  the  insects  which  we  now  place  in 
the  family  ^^^olothripidte. 
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EXPLANATION  OF  PLATES. 

In  the  figures  of  wings  of  Bpecies  of  Terebrantia  the  hind  fringes  are  not  fully  represented  on 
arconnt  of  their  great  length. 

PLATE   I. 

Fig.    1.  J^lothrips  fasciaiuj<  Linnfeus.     Head,  prothorax,  antennse,  and  fore  legs  of 


female,     y. 
2.  .I^hlotkrips  fasdattis,  left  fore  wing  of  female. 


62 


on 

3.  JEolothrips  Jasdaius^  end  of  abdomen  of  female.     — . 

4.  yEololhrq)»  bicohry  new  species.     Head,  prothorax  antennae,  and  fore  legs  of 

f        1        <52 
female. 

5.  JEolotlmps  bicoloT,  end  of  abdomen  of  female.  oigM^d  by  vjOOQ IC 
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fig.    6.  ^EoUiikripg  bicolor,  anterior  part  of  alxloinen  at  junction  with  metathomx 

85 
showing  first  abdominal  segment  of  male. 

85 

7.  ^Eoloihrip$  bicoloTy  end  of  abdomen  of  male.        . 

8.  ^Eohikrijm  IncoUity  left  antenna  of  male.     ^. 

213 

9.  Fore  tarsal  hook  present  in  both  sexes  of  iEolothripida\     ^' 

85 

10.  lAmothrips  avensty  new  species.     End  of  abdomen  of  female.    — . 

85 

11.  Limothrips  ocenfTy  end  of  abdomen  of  male.     — . 

12.  L%moiknp9  cuvrje,  right  fore  wing  of  female.       -. 

PLATE   II. 

85 
Fig.  13.  Limoihrips  avenx,  new  species.     End  of  abdomen  of  female.     — . 

14.  Ckirothrips  manicaius  Haliday.     Head,  prothorax,  antenme,  and  legs  of 

female.    15Z. 

15.  ChirotiiTtpt  mamcatuSj  end  of  abdomen  of  male,     -t^— . 

on 

16.  Ckirothrips  manicahis,  left  fore  wing  of  female.      -  . 

17.  Ckirothrips  crasniSy  new  species.     Head,  protliorax,  an<l  antenme  of  female. 

107 
1  ' 

107 

18.  Chirotkripe  crasmtSy  end  of  abdomen  of  female,     -j-. 

107 

19.  Ckxrothrips  cnusuSy  head,  prothorax,  antenme,  and  fore  legs  of  male.  . 

20.  Ckirotkrips  crassuSy  end  of  abdomen  of  male.     -y^. 

21.  Ckirothrips  obesuSy  new  species.     Head,  prothorax,  antennsc,  and  fore  legs  of 

female.     ^, 

22.  Ckirothrips  obesuSy  end  of  abdomen  of  female,     -zr^, 

107 

23.  Sericothrips  variabUis  (Beach).     Left  fore  wing  of  female.      -  — . 


Fig.  24.  Sericothrips  variabilis  (Beach).     Head,  prothorax,  and  antenme  of  female. 
107 
1  " 

107 

25.  Sericotkrips  variabUiSy  end  of  abdomen  of  female.    -— — 

107 

26.  Sericotkrips  variabiliSy  end  of  abdomen  of  male.      j  • 

27.  Sericotkrips  cinffuiatuSy  new    species.     Head,   prothorax,   and  antnv  :•    nf 

female.    — • 
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107 


Fig.  28.  Sericothrnps  cinffulatuSy  end  of  aMoraen  of  female. 


29.  Seri^^olhrijtH  cinipdaitua,  end  of  alxlomen  of  male. 

30.  Pseudothirips  inequalis  (Beach).     Head,  prothorax,  antenmc,  and  fore  legs  of 

female.     15Z. 

107 

31.  I'Heudofhrips  inequalisj  end  of  alxionien  of  female.     -— - 

107 

32.  Psetidothrlps  inequalis j  right  fore  wing  of  female.       —  • 

33.  Exdhripn  nervosus  (Uzel).      Head,  prothorax,  antenniv,   and   fore  \egA   of 

an 

female.     ^• 

34.  EuthHps  7ieroo9U8,  end  of  abdomen  of  female.     --• 


Of} 

Fig.  35.  Euthrips  nerwsua  (Uzel).     Right  fore  wing  of  female.     -"• 

36.  Euthrijjs  tritici  (Fitch).     Head,  prothorax,  antenme,  and  fore  legs  of  female. 

107 
1  ' 

107 

37.  Euthrips  triiici,  end  of  aMomen  of  female.     -— • 

38.  Euthrips  triticiy  end  of  abdomen  of  male.     — -^• 

39.  Euihrips  triiici,  left  fore  wing  of  female.     -  • 

40.  Euthrips  fuscus,  new  species.     Head,  prothorax,  antenmi%  and  fore  legs  of 

female.    ^?^. 

107 

41.  Euihrips  fuscusy  end  of  alxlomen  of  female.     —  • 

42.  Scolothrips  fi'inaajUatus  (Pergande).     Head,  prothorax,  antenna^  and  fore 

107 
legs  of  female.     --— 

107 

43.  Scololhrips  G-fnacukUus,  end  of  alxiomen  of  female.       —  • 

44.  Scololhrips  d-maculalusj  end  of  abdomen  of  male.     — -• 

45.  Scolothrips  S-maculatuSy  right  fore  wing  of  female.     -  — • 


Fig.  46.  Raphidothrijks  fuscijtennis,  new  species.     Head,  prothorax,  antenna',  and  fore 
legs  of  female.    ^  • 

85 

47.  Raphidothrips  fuscijyeiinis,  end  of  ab<lomenof  female,     y 

85 

48.  Raphidothri}}s  fuscipennis,  left  fore  wing  of  female.      ^  • 

49.  Anaphothrips  striatus  (Osbom).     He^d,  prothorax,  and  an tenme  of  female. 

85 
1' 

50.  Anapholhrips  stricUus,  end  of  abdomen  of  female,     y  (^  r^r^r\]p^ 

u\g\  ize      y  g 
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85 
FV-  •>!•  Anaphothripf  striatuHf  right  fore  wing  of  female,     y* 

52.  Aptinolhripff  rufus   (Gmelin).     Head,  prothorax,  an<l  antenna?  of  female. 

107 
1  • 

107 

53.  ApHfuUkrips  rufuSj  end  of  abdomen  of  female,     -j-- 

107 

54.  ApHnothrips  ru/t«  var.  connaUi/'omis  Uzel.    Antennte  of  female,     -y-- 

55.  Ileiiothripss  fenwralis  Renter.     Head,  prothorax,  antennae,  and  fore  legs  of 

female.     --. 

62 
56u  Hdicdhrips  femorcUisj  end  of  abdomen  of  female,     y- 

PLATE  VI. 

Fig.  57.  Ilfliotkrips  fenwralis  Renter.     I^eft  fore  wing  of  female,      j  • 

58.  Heliotkrips  fagciapennvij   new  species.     Head,  prothorax,  and  antennae  of 

female.   ?^. 

59.  Heliothripfi  faadapennUy  end  of  abdomen  of  female.      -,—• 

lfi7 

60.  Heliothripa  fasciapermis,  right  antenna  of  female,     -y-* 

61.  Hdiothrips  fasdapenniSf  right  fore  wing  of  female,    y 

62.  Parihenothrips  dracsmx  (Heeger).     Head,  prothorax,  antennse,  and  forelegs 

of  female,     y 

62 

63.  Parthetwihripsi  draacnfv,  end  of  abdomen  of  female,      -r  • 

213 

64.  Parthenothrips  draesrtiXy  portion  of  reticulation  from  head  of  female.       j- 

62 

65.  Partheiwlhrips  dmcscnuc^  left  fore  wing  of  female.      ^  • 

66.  Tkrips  jterplexua   (Beach).      Head,  prothorax,  antennae,  and  fore  legs  of 

female,    -y 

107 

67.  Thripfi  perplexus,  end  of  abdomen  of  female.     — r-* 

107 

68.  Thri]}8  perplexwt,  left  fore  wing  of  female.      j"' 

PLATE   VII. 

Fig.  69.  Thripn   tabari    Lindeman.      Head,    prothorax,  anteniMe,  and  fore  legs  of  j 
female.     ^^'. 

107 

70.  Thrift  Uthacij  end  of  abdomen  of  female.     -^. 

85 

71.  Tkripn  tabaci,  left  fore  wing  of  female.       -. 

on 

72.  A  tithothrips  niger  ( Osbom ) .     Head,  prothorax ,  and  fore  legs  of  female,     -r- . 

85 

73.  ArUholhripg  niger ,  end  of  abdomen  of  female.      -. 


ftR 
74.  Anthothrips  rdgery  left  antenna  of  female.     ~. 
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62 
Fij?.  75.  AjUlioihrips  ni^er,  left  fore  wing  of  female. 

76.  AiUhothrips  verbaaci  (Osbom).     Head,  prothorax,  antenme,  and  fore  legs  of 

female. 

50 

77.  Ant}iothrij}8  verftascif  end  of  abdomen  of  female,     y-. 

78.  Anihothrips  verbascij  left  antenna  of  female.     -  -. 

79.  Trkhoihripti  beachi,  new  species.     Head,  prothorax,  antenna?,  and  fore  legs 

of  female.    — . 

PLATE  VIU. 

Fig.  80.  Trichothrips  heachi,  new  species.     End  of  abdomen  of  female.     ^. 

81.  TYichothnps  ambitus,   new  species.     Head,  prothorax,  antennae,  and  fore 

femora  of  female.     --. 

50 

82.  Tnchothr'q>»  ambitxis,  end  of  aMomen  of  female.     --. 

83.  Ccphalothrips  yuccse,  new  species.     Head,  prothorax «  antenme,  and  fore  1^ 

of  female.        . 

84.  Oe/>/wiio^/ir/p«ytioc.T,endof  abdomen  of  female.    — . 

85.  Phlccothripajfergandeiy  new  species.     Head,  antenna^  prothorax,  and  fore  legs 

86.  PhUxoihrip»  pergandei,  end  of  abdomen  of  female.     — . 

87.  PhlaothrxpH  uzeli,  new  species.     Head,  prothorax,  antennae,  and  fore  legs  of 
male.    ^. 

50 

88.  Phl€eothrij)8  uzeli,  end  of  abdomen  of  male.     — . 

85 

89.  Phlaothrips  uzeli,  under  side  of  right  fore  1(^  of  male. 

90.  Phkeothrips  uzdi,  upper  side  of  left  fore  leg  of  male,    -j. 


50 
of  female,     v^. 


Fig.    91.  Phl(£othrips  uzeli,  new  species.     Head,  prothorax,  antenme,  and  fore  legs  of 
female.       -. 

>  62 

92.  PhlcKothrips  uz^li,  end  of  alxiomen  of  female.     — . 

93.  Acanthothrips  mcupiafemoraliSy  new  species.    Head,  prothorax,  antennte,  and 

fore  legs  of  male.     ?f?. 

94.  Arantfiolhrips  viagriafemoralis,  end  of  abdomen  of  male.     ~. 

95.  Malacothrips  zonalus,   new   genus   and    new  species.     Head,   prothorax, 

50 
antennae,  and  fore  femora  of  male.     --. 

96.  Malacothrips  zonatxuf,  end  of  abdomen  of  male.    -^^ 
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Rjr.   97.  Malacothrips  zonatus,   heart,   prothorax,   antenna*,   and    fore    legs  of    fe- 
male.    ^. 

98.  M€Uctcothrij)ft  zotuUugj  end  of  abdomen  of  female.     '    • 

99.  Earyihrips  amjdiveniraii*^  new  genus  and  new  species.     Head,  thorax,  and 

62 
fore  legs  of  female. 

100.  Eurytkrips  ampliventrcUiSj  end  of  abdomen  of  female.        . 

85 

101.  Eurythrips  amplivenlnUis,  left  antenna  of  female. 

PLATE    X. 

Fig-  102.  EurylkrijNi  osborjii,  new  genus  and  new^  species.     Head,  prothorax,  anten- 

62 
nae,  and  fore  legs  of  female.     — . 

62 

103.  Eurythrips  osbartii,  end  of  abdomen  of  female.      -. 

104.  Oryptothrips  axpersuSj  new  species.     Head,    prothorax,   and  fore   legs  of 

50 


female.     -  . 


105.  LYypioihrips  aspersus,  end  of  abdomen  of  female. 

85 

106.  Oryploihri}M  aspergus,  right  antenna  of  female. 

107.  Idohthrips  coniferarum  Peiigande.      Head,   prothorax    and    fore    legs   of 

male.    ^^. 

50 

108.  Idolothripe  ccniferarum,  end  of  abdomen  of  male.     *    . 

33 

109.  Idolothriptt  coniferarutny  head,  prothorax,  and  fore  legs  of  female.       -. 

50 

110.  Idolothrips  coniferarum^  right  antenna  of  female.     --  . 

111.  Thrips  tabaciy  longitudinal-vertical  section  through  anterior  part  of  IxKjy 

showing  form  of  head  and  thorax  and  position  of  nervous  system  and 

83 
alimentary  canal.     — . 

112.  Anaphothrips  siriatus,  surface  view  of  stigma  from  first  abdominal  seg- 

ment.    ^J^. 

1L3.  Anaphothrips  driatus,  cross  section  through   stigma  from  first  abdominal 
71  ft 

segment.     -— . 

114.  Anthothrips  verbcusci,  under  side  of  last  two  alxlominal  segments  of  male; 

62 
A,  notch  in  base  of  tube.     -  . 

115.  ArUhoOiTiptt  verbascij  under  side  of  last  two  abdominal  segments  of  female; 

62 
A,  chitinous  rod.        . 


Fig.  116.  .Eolothrips  fasdatusy  dorsal  view  of  pterothorax  of  female.     --.    Al,  first 

abdominal  tergite;  A2,  second  abdominal  tergite;  Ml,  mesoscutum;  M2, 
metascutum;  M3,  metaecutellum.  Digitized  by  ^^OOg IC 
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A2 
Fig.  117.  ^Eolothrips  fagciaitufj  ventral  view  of  pterothorax  of  female.     -   .    C,  coxa; 

ET,  endothoracic  invaginations;  MS,  mesogtemuni;  MT,  inetaBtemum; 
SI,  first  abdominal  sternite;  S2,  second  abdominal  sternite;  T,  trochanter. 

62 

118.  Hdiothrips /einoraliSf  dorsal  view  of  pterothorax  of  female.         .    Al,  firet 

abdominal  tergite;  A2,  second  abdominal  tei^ite;  Ml,  mesoecutum;  M2, 
metascutum;  M3,  metascutellum. 

119.  Heliothrijiit  femoralig,  ventral  view  of  pterothorax  of  female.        .     ET,  en- 

dothoracic invaginations;  MS,  mesosternum;  MT,  metastemum. 

115 

120.  Anaphothrips  atriatm,  face  of  female.       — .     EC,  endocranial  thickening  at 

base  of  mouth  cone;  LI,  labium;  LP,  labial  palpi;  LR,  labrum;  MD, 
mandible;  ML,  internal  piercing  lobe  of  maxilla;  MP,  maxillary  palpi; 
MX,  maxilla. 

121.  Anaphothrips  Mrialuit,  side  view  of  end  of  alxlomen  of  female;  ovipositor 

107 
lowered  into  position  for  use.     ---. 

213 

122.  ufJoloihripii  bicolor^  under  side  of  antennal  segment*  two  to  five.     — -.     SA, 


1 


sense  areas. 


130 
1  • 


213 

123.  Thrips  jyerplerutt,  upper  side  of  antennal  segments  two  to  seven.     — -.     SC, 

sense  cones. 

124.  Trichoihrips  ambitus^  upper  side  of  antennal  segments  two  to  seven. 

SC,  sense  cones. 

125.  TAmothripn  avemVj  dorsal  view  of  pterothorax  of  wingless  male.     -     .      Al, 

first  abdominal  tergite;  A2,  secouil  alxlominal  tenfite;  Ml,  mesoecutum; 
M2,  metascutuni. 

on 

126.  ArdhothrijM  rerlxisri^  dorsal  view  of  head  and  thorax  of  female.     —.     Al, 

first  abdominal  tergite;  A2,  second  alxiominal  tergite;  Ml,  mesoecutum; 
M2,  metascutuni;  M3,  metascutellum. 

127.  Anthothrips  VfrfKUicif  ventral  view  of  head  and  thorax  of  female.     --.     ET, 

endothoracic  invaginations;  MS,  mesosternum;  MT,  metasternum;  SI, 
first  abdominal  sternite;  S2,  second  alxiominal  eternite. 
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North  American  Thysanoptera. 

For  explanation  or  plate  see  pages  236,  237. 
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North  American  Thysanoptera. 
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North  American  Thysanoptera. 

For  explanation  of  plate  see  page  238. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


U.  &  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXVI    PL.  V 


"^^^^ 


North  American  Thysanoptera. 
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North  American  Thysanoptera. 
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DESCRIPTIONS  OF  A  NEW  GENUS  AND  FORTY-SIX  NEW 
SPECIES    OF   CRUSTACEANS    OF   THE    FAMILY    GALA 
THEID.E,    WITH    A    LIST    OF    THE    KNOWN     MARINE 
SPECIES. 


By  James  E.  Benedict, 

Assistant  Owraior  of  Marine  Invertebrates, 


The  collection  of  Galatheids  in  the  United  States  National  Museum, 
upon  which  this  paper  is  based,  began  with  the  fii-st  dredgings  of  the 
r.  S.  Fish  Commission  steamer  AU)atr(m  in  1883,  and  has  grown 
as  that  busy  ship  has  had  opportunity  to  dredge. 

During  the  first  period  of  its  work  many  of  the  species  taken  were 
identical  with  those  found  by  the  U.  S.  Coast  Survey  steamer  Blake^ 
afterwards  described  by  A.  Milne-Edwards,  and  in  addition  several 
new  species  were  collected.  During  the  voyage  of  the  Alhat/ross  to 
the  Pacific  Ocean  through  the  Straits  of  Magellan  interesting  addi- 
tions were  made  to  the  collection.  Since  then  the  greater  part  of  the 
time  spent  by  the  Allatross  at  sea  has  l)een  in  Alaskan  waters,  where 
Galatheids  do  not  seem  to  abound.  However,  occasional  cruises  else- 
where have  greatly  enriched  the  collection,  notably  three — one  in  the 
Gulf  of  California,  one  to  the  (ialapagos  Islands,  and  one  to  the  coast 
of  Japan  and  southward. 

The  U.  S.  National  Museum  has  received  a  number  of  specunens 
from  the  Museum  of  Natural  History,  Paris,  and  also  from  the  Indian 
Museum,  Cal(»utta. 

The  literature  of  the  deep-sea  Galatheidie  from  the  nature  of  the  case 
is  not  greatly  scattered.  The  first  consideraWe  number  of  species  were 
de.scribed  by  A.  Milne-Edwards  from  dredgings  made  by  the  Blake  in 
the  West  Indian  region.  Prof.  S.  I.  Smith  then  described  some 
interesting  forms  from  the  U.  S.  Fish  Commission  dredgings  off  the 
east  coast  of  the  United  States.  This  was  followed  by  the  report 
of  the  Anomura  of  the  voyage  of  the  Challenger^  by  Prof.  J.  R.  Hen- 
derson, which  contained  descriptions  of  many  species  of  (xalatheids 
from  widely  separated  localities.  In  1893  Dr.  Faxon  published  pre- 
liminary descriptions  of  24  new  species  from  the  Albatross  expedition 
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to  the  Gralapagos  Islands  in  1891;  also  38  species  and  subspecies  dredged 
by  the  Indian  survey  ship  Investigator  since  1884  have  been  described 
by  Wood-Ma«on  or  by  Alcock  and  Anderson. 

Family  GALATHEID^. 

The  Gralatheidse^  as  has  often  been  pointed  out  by  recent  writers, 
belong  to  the  Macrura  Anomalia,  but  with  mope  or  less  brachyuran 
relationships. 

In  form  they  resemble  the  true  Macrura,  and  are  closely  related  to 
the  Porcellanidiae,  which  at  first  sight,  on  account  of  their  form  and 
habits,  would  be  placed  with  the  Brachyura. 

Most  of  the  Galatheidae  live  on  the  bottom  and,  with  the  exception 
of  a  few  forms  like  Crrirtwthea  and  Pl^vrancodes,  probably  do  not 
swim  freely  to  any  great  distance.  Some  of  the  genera  are  blind, 
inhabiting  deep  water  and  even  ab3'ssal  depths,  others  again  have  a 
well-developed  cornea  divided  into  facets.  While  many  Galatheids 
must  prefer  a  sea  bottom  affording  numerous  hiding  places,  others, 
as  some  of  the  genus  Uroptychus^  are  wejl  fitted  for  climbing  on 
sponges,  hydroids,  or  corals. 

Occasionally  a  specimen  will  be  found  with  a  small  worm  tube  on 
its  carapace,  though  usually  they  are  as  completely  free  from  any 
foreign  growth  as  are  any  of  the  more  active  Crustacea.  More  fre- 
quently the  carapace  will  be  distorted  by  the  presence  of  an  Isopod 
parasite  in  the  branchial  chamber. 

This  family  presents  problems  in  classification  of  considerable 
interest.  The  genus  Mtmidopsis^  as  now  constituted  and  upheld  by 
some  good  naturalists,  is  made  to  include  several  of  the  genera  estab- 
lished by  A.  Milne-Edwards.  In  a  long  and  able  article  **  on  the  sub- 
ject, A.  Milne- Edwards  and  E.  L.  Bouvier  contend  for  the  generic 
distinctness  of  the  groups.  With  the  groups  united  in  one  genus, 
the  species  differ  widely  in  form,  more  widely  than  is  desirable, 
because  the  name  does  not  convey  to  the  mind  a  sufficiently  distinct 
picture  of  the  forms  designated  by  it.  On  the  other  side  of  the  ques- 
tion it  may  be  said  that  if  the  genera  were  divided  a  satisfactory  key 
could  not  be  made  on  generic  lines  unless  perhaps  in  the  case  of 
Galathodes. 

The  species  placed  in  the  genus  Munida  come  fairly  well  under  one 
generic  name,  with  the  possible  exception  of  one  or  more  species  some- 
times placed  under  Grimothm,  about  which  much  has  yet  to  be  learned, 
especially  in  regard  to  the  young  forms,  which  do  not  seem  to  have  the 
same  development  as  the  young  of  other  species.  Individual  varia- 
tions within  the  species  are  not  uncommon.  Sometimes  the  abdomen 
will  be  unarmed,  where  usually  it  is  armed.     This  is  more  often  true 


«Confiideration8  Generales  sur  La  Famille  des  Galatheides,  Ann.  dee  Sci.  Natr.,  (7), 
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in  species  having  an  armature  of  very  small  spines,  as  if  chance  condi- 
tions more  easily  pushed  aside  the  less  emphatic  character.  In  old 
specimens  of  some  species  (and  perhaps  of  all)  the  spines  have  a  tend- 
ency to  become  blunted  or  even  aborted,  the  chelipeds  to  become 
elongated,  and  the  fingers  to  be  separated  by  a  hiatus.  The  relative 
lengths  of  the  supraocular  spines  are  as  a  rule  uniform,  and,  in  con- 
nection with  others,  furnish  a  very  good  character.  The  size  and 
arrangement  of  the  spines  of  the  carapace  and  also  of  the  abdomen,  if 
armed,  are  important.  Correlated  with  other  characters,  the  width 
of  the  lines  of  the  carapace,  the  length  and  character  of  the  cilia,  and 
the  size  of  the  granules  are  of  value  in  determining  species. 

Some  of  the  species  in  the  U.  S.  National  Museum  are  represented 
by  but  few  specimens  or  even  single  individuals.  In  other  cases  the 
representation  is  greater.  Large  numbers  of  Jfimid/i  irin  A.  Milne- 
E^wards,  were  taken  on  the  tile-fish  grounds  during  the  first  year's 
work  of  the  U.  S.  Fish  Commission  steamer  Fish  IlawJc,  So  numer- 
ous in  fact  was  this  Munida  that  it  gave  character  to  the  ground.  Yet 
two  years  later,  when  the  Albatross  went  over  the  same  ground,  the 
hauls  of  the  beam  trawl  showed  that  this  species,  formerly  so  abun- 
dant, was  wanting.  Three  degrees  farther  south,  however,  in  latitude 
37^  north,  numerous  specimens  were  found. 

It  will  be  remembered  that  the  so-called  tile-fish  {Lopholatihis 
chamaeleonticepH  Goode  and  Bean)  was  found  abundantly  during  the 
year  1880,  and  that  some  time  afterwards  a  vessel  passed  through 
miles  of  water  covered  with  dead  fish  of  this  species.  It  was  not  again 
taken  for  a  long  time.  The  Fish  Commission  steamer  Albatross 
dredged  and  set  trawl  lines  on  the  ground  time  and  again  without 
taking  either  tile-fish  or  Munidas;  and  even  farther  south,  where  the 
Munidas  were  found  in  abundance,  the  fish  were  not  to  be  had.  It  is 
interesting  to  note  that  the  bottom  Crustacea  suffered  at  the  same 
time  and  probably  from  the  same  cause. 

Munida  refvlgens^  M,  tendUi^  and  M,  jfnisUla^  species  with  elongated 
chelipeds,  have,  like  M.  iris^  been  found  in  large  numbers,  while  M. 
subrugosa  and  M.  quadrispiiia^  are  species  with  short  prismatic  cheli- 
peds, and  are  represented  in  the  collection  by  a  smaller  but  yet  plentiful 
number  of  specimens.  Some  interesting,  though  by  no  means  novel, 
deductions  may  be  drawn  from  the  character  and  environment  of  some 
of  the  genera. 

The  mass  of  ova  carried  by  the  female  Munida  contains  a  very  large 
number  of  individuals  in  comparison  with  some  genera  of  the  family 
livmg  in  much  deeper  water.  To  count  the  individuals  in  the  ^%g 
nnass  of  a  Galathea  or  Munida  would  be  a  long  task,  while  to  count 
those  of  a  Munidopsis^  Galacanthxi^  or  Uroptyckm  would  be  a  very  easy 
matter.  Some  species  of  Uroptychu^  live  in  moderate  depths  that 
furnish  innumerable  hiding  places.     Here  there  is  abundant  protectipn 
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for  the  individual.  The  natural  inference  is  that  the  youn^  indi- 
viduals of  the  species  having  large  eggs  and  few  in  number,  do  not 
encounter  the  dangers  which  must  be  common  to  the  species  having 
numerous  eggs,  and,  as  a  matter  of  fact,  it  can  hardly  be  supposed 
that  a  Galacantha  or  a  Munidop&is^  blind  and  mth  limited  activity, 
passes  an  eventful  life  on  the  soft  bottom  of  the  deep  sea. 

Another  matter  worthy  of  consideration  is  that  where  the  brood  is 
small  and  matures  near  the  parent  it  is  not  liable  afterwards  to  heconio 
greatly  scattered,  a  fact  which  would  be  expected  to  aid  in  the  fonn- 
ation  of  luces  and  species  in  the  same  way  that  it  is  known  to  have 
done  in  the  cases  of  nonmigrating  birds  inhabiting  islands  or  other 
isolated  localities.  And  here  it  may  be  remarked  that  little  is  known 
of  the  range  of  any  species  in  the  deep  sea.  Only  a  J)eginning'  has 
been  made.  A  dredging  station  here  and  there  shows  a  few  of  the 
forms  of  life  which  the  dredge  chances  to  bring  up  from  a  very  limited 
area.  Until  the  sea  bottom  has  been  examined  to  a  very  much  greater 
extent  it  would  seem  ])etter  to  hold  that  distinguishable  specimens 
from  distant  places  represent  distinct  species  leather  than  subspecies. 

In  sharp  contrast  with  those  Crustaceans  which  have  few  eggs  and 
live  under  conditions  where  the  individual  must  l>e  better  cared  for 
are  those  having  an  immense  number  of  eggs,  as,  for  instance,  some 
of  the  shallow-water  Brachyura,  in  which  the  bulging  egg-mass  is  but 
partly  covered  by  the  abdomen,  and  nearly  equals  the  body  of  the  crab 
in  size.  Here  the  eggs  are  minute  and  when  hatched  become  free 
swimming  and  are  carried  by  the  currents  to  distant  places  to  live  or 
die,  as  the  place  proves  suitable  or  not.  This  effort  of  nature  is  par- 
alleled by  the  forest  tree  which  yields  seed,  season  after  season,  during 
a  long  lifetime  and  perhaps  dies  without  leaving  a  single  descendant. 
But  if  this  effort  has  not  greatly  increased  the  individuals  of  the 
species  in  question,  it  has  always  been  ready  to  do  so  if  opportunity 
offered,  and  in  the  meantime  has  helped  to  sustain  the  life  of  myriads 
of  other  living  things. 

In  this  paper  46  species  are  described  as  new.  The  keys  to  the 
species  were  made  to  include  all  the  Galatheids  in  the  U.  S.  National 
Museum.  Following  the  descriptions  a  list  of  the  known  species,  with 
partial  synonymy,  has  been  given. 

DES(^RIPTI()NS  OF  NEW  SPECIES, 
Genus  GALATHEA  Fabricius. 

KEY   TO  THE  SPEt'IES  OF  GALATHEA    EXAMINED. 

a.  With  only  two  spines  or  tubercles  on  the  front  of  the  gastric  area. 

h.  Hands  without  spines  except  on  the  margins wjuamijeruy  p.  :i0ij 

6.  Hands  with  spines  on  the  palm. 
c.  Three  imirs  of  spines  on  the  rostrum  beyond  the  bajsal  pair, 
r/.  Row  of  four  or  five  spines  on  the  palm.           ^  ^.^.^^^  ^^  Vj^OOQlf 
e.  Palm  wide H^rigtBHa,  p.  303 
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e.  Palm  narrow. 

/.  Spines  of  rostrum  weak amirewsi,  p.  300 

/.  Spines  of  rostrmn  strong intermedia^  p.  302 

d.  Row  of  nine  or  ten  spines  on  the  palm  of  the  hand orientalisy  p.  302 

r.  Two  pairs  of  spines  on  the  rostrum  beyond  the  basal  pair.oalifomiensisy  p.  247 
fi.  With  more  than  two  spines  or  spinules  on  the  front  of  the  gastric  area  or  none. 
h.  With  a  row  of  spinules  on  the  front  of  the  gastric  area. 

c.  Rostrum  entire  beyond  the  basal  spines inlegra,  p.  248 

*•.  Rostniui  armed. 

d.  Lines  on  the  carapace  strong,  elevated,  few rostrata^  p.  303 

d.  Lines  but  little  elevated,  more  numerous intermedia j  p.  302 

h.  Without  a  row  of  spinules  on  the  front  of  the  gastric  area. 
c.  Spines  on  the  rostrum  weak  or  none. 

d.  No  spines  on  the  rostrum  beyond  the  basal  pair agamzi^  p.  300 

d.  With  spines  on  the  rostrum  beyond  the  basal  pair pancilinecUay  p.  249 

c.  Spines  on  the  rostrum  large dispersa  and  nexa,  pp.  301, 302 

GALATHEA  CALIFORNIBNSIS,  new  species. 

The  rostrum  is  more  than  twice  as  long  as  the  eyes.     It  is  armed 
with  two  paii-8  of  stout  spines.     The  sides  of  the  rostrum  are  parallel 


Fig.  1.— Galathea  californiensih,  x  j. 


between  the  spines.  At  the  angle  formed  by  the  base  of  the  rostrum 
and  the  front  there  is  a  pair  of  small  spines.  The  carapace  lacks  but 
^ttleof  being  as  broad  as  long;  the  transverse  ridges  are  elevated  and 
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slightly  set  witE  hair.  There  are  six  spines  on  the  margin  behind 
the  antenna!  spine.  On  the  gastric  region  there  is  a  pair  of  spines 
directly  behind  the  posterior  pair  on  the  rostrum.  The  chelipeds  are 
long  and  stout,  very  spiny  and  moderately  hairy;  the  merus  has  five 
rows  of  spines;  the  carpus  has  three  rows  on  its  inner  surface  and  four 
rows  on  its  upper  and  outer  surfaces;  the  outer  surface  of  the  palm  has 
three  rows  of  spines  which  are  continuous  with  rows  on  the  merus 
and  carpus.  The  merus  and  carpus  of  the  ambulatory  legs  are  spiny; 
there  is  one  row  on  the  crest  of  the  merus  and  two  on  the  carpus;  the 
propodus  and  dactyl  are  scabrus.  The  merus  of  the  maxillipeds  is 
armed  with  one  long  stout  spine  and  one  short  one. 

Length  of  a  large  male  from  the  front  to  the  end  of  the  telson,  61 
mm. ;  length  of  cheliped,  100  mm. ;  length  of  merus,  38  mm. 

Locality.— Albatross  station"  2946,  lat.  33^  58'  N.;  long.  119°  SC 
46"  W.;  depth,  160  fathoms. 

TJjp^.— Cat.  No.  20661,  U.  S.  N.  M. 

GALATHEA  INTEGRA,  new  species. 

To  the  eye  the  rostrum  is  entire  from  the  spine- like  point  to  the 
spine  which  forms  the  inner  angle  of  the  orbit;  under  a  lens  the  lat- 
eml  margins  are  seen  to  end  in  spinules  at  about  one-sixth  of  the  dis- 
tance from  the  apex  to  the  cornea;  beyond  these  spinules  the  rostrum 
is  spine  like  in  shape;  behind  the  spinules  the  margins  run  divergently 
back  to  a  point  opposite  the  spines  which  form  the  inner  angles  of  the 
eyes,  where  the  direction  is  changed  to  parallel;  the  portion  of  the 
rostrum  between  the  eyes  is  excavated  in  the  form  of  a  very  open  V. 

The  outer  angles  of  the  orbits  are  guarded  by  spines.  A  little 
behind  and  to  one  side  of  these  spines  are  the  smaller  spines  of  the 
antero-latei*al  angles. 

The  carapace  is  armed  on  the  gastric  region  with  four  spines  placed 
in  a  transverse  row.  Between  this  row  of  spines  and  the  posterior 
margin  the  median  line  cuts  six  long  raised  transverse  lines.  In  addi- 
tion there  are  more  or  less  short,  intermediate  lines.  The  .spines  of 
the  lateral  margin,  six  or  seven  in  number,  are  fragile,  often  wanting. 

The  merus  of  the  maxillipeds  is  armed  with  a  single  large  spine. 

The  chelipeds  are  elongated,  in  large  specimens,  with  widely  gaping 
fingers;  the  merus  is  sparsely  set^ith  short,  stout  spines;  the  carpus 
has  a  row  of  four  spines  on  its  upper  surface  and  a  row  of  five  or  six 
on  the  inner  margin,  but  its  most  prominent  armature  is  a  single  very 
large  spine  a  little  below  the  inner  row.  Three  rows  of  spines  arm 
the  palm;  those  of  the  crest  are  the  largest  and  most  numerous. 

Length  of  carapace,  including  rostrum,  7.6  mm.;  length  of  cheli- 

'<  A  complete  list  of  the  dreilging  stations  of  the  U.  S.  Fish  CommisBion  steftmer 
Albalrosffy  compiled  by  Mr.  C.  H.  Townsend,  will  be  found  in  U.  S,  Rsh  Gomiiii»- 
sion  Report  for  1900,  pp.  393-419.  ,     r^f^i^if> 

^  ^  ^^  Digitized  by  ^OOQIC 
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peds,  30  mm.     Taken  from  numerous  stations  off  Honshu   Island, 
Japan;  the  types  are  from  Albatross  station  3708,  in  60  to  70  fathoms. 

Tyjp^.— Cat.  No.  26168,  U.S.N.M. 

OalcUhea  integra/rostris  Dana,  resembles  this  species.  It  has  a 
rostrum  with  margins  unbroken  by  spines,  but  much  shorter  and 
broader  in  proportion  to  its  other  measurements.  If  Dana's  figure  is 
correct,  the  inner  angle  of  the  orbital  sulcus  is  shaped  by  an  incision 
of  the  rostrum  which  forms 

a  broad  tooth,  which  can  not  .        | ' 

possibly  be  confounded  with 
the  sharp  slender  spine  of  G. 
Integra. 

GALATHBA    PAUCILINBATA, 
new  species. 

The  rostrum  is  rather  nar- 
row, with  a  few  small  spines 
on  the  sides;  at  the  angle  of 
the  front  and  rostrum  there 
are  two  sh6i*t  paired  spines, 
which  stand  out  well  from  the 
margin;  those  of  the  rostrum 
proper  lie  closely  along  the 
margin.  On  the  front,  above 
the  insertion  of  the  antennae,  ^     .    ., 

there  is  a  small  paired  spine; 

the  antero  lateral  angle  is  rounded;  there  are  five  or  six  spinules  on 
the  lateral  margin. 

The  raised  lines  that  cross  the  carapace  are  widely  separated  and 
little  ciliated.  The  merus  of  the  maxillii>eds  is  armed  with  a  single 
long  and  slender  spine.  The  ambulatory  feet  are  slightly  spinulose 
on  the  crests  of  the  meral  and  carpal  joints. 

Length  of  the  carapace,  6  mm.;  breadth,  5.5  mm. 

Type.—CfLt.    No.    20552,   U.S.N.M. 

Locality,— Albatross  station  2818,  latitude  (M)^  21)'  00"  S.,  longitude 
890  54/  3()//  yf  ^  ijj  392  fathoms. 

CERVIMUNIDA,  new  genus. 

Like  Munida,  but  with  a  compressed  rostrum  which  is  arched  80  as 
to  permit  free  movement  of  the  eyes,  and  bears  large  teeth. 

CERVIMUNIDA  PRINCEPS,  new  species. 

The  rostrum  in  this  species  is  armed  with  three  sharp  triangular 
t«eth,  two  on  the  upper  margin  in  advance  of  the  eyes  and  one  below 
and  in  advance  of  the  upper  ones;  in  addition  to  this  armature  one  or 
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more  spinules  are  usuall\'  found  between  the  apex  and  the  two  teeth 
above. 

The  direction  of  the  rostrum  is  horizontal  but  opposite  the  eyes  it 
forms  an  arch,  resuming  its  horizontal  direction  beyond.  In  cross 
section  the  rostrum  is  triangular  with  the  short  side  below,  the  lower 
margins  are  carinate,  the  carina  running  around  to  the  supra-o<rular 
spines;  the  length  of  the  rostrum  from  the  tip  to  the  base  of  the  free 
portion  of  the  supra-ocular  spines  is  equal  to  the  distance  from  the 
latter  point  to  the  posterior  margin  of  the  gastric  region. 

The  supra-ocular  spines  reach  the  middle  of  the  eyes;  their  free  por- 
tions are  equal  in  length  to  the  antero-lateral  spines. 

The  gastric  pair  of  spines  are  large  and  sharp  with  no  intermediate 
armature;  in  line  outside  is  a  small  paired  spine  and  in  some  si)eciiiiens 
a  second  much  smaller  one;  an  unusual  spine  in  the  gastric  area  is  at 
the  intersection  of  the  first  ciliated  line  with  the  median  line  of  the 
carapace;  the  usual  spines  occur  at  the  extremities  of  the  ciliated  line. 


^ 


FlQ.  3. — C-ERVIMl'NIDA  PRINXEI-S,  X  2. 

There  is  a  single  paired  spine  in  the  fork  of  the  suture  and  one  in  the 
usual  place  just  behind  the  suture.  The  lower  margin  of  the  uierus 
of  the  maxillipeds  has  a  spine  at  each  extremity. 

The  chelipeds  are  elongated;  spines  are  scattered  over  the  iiierus 
and  carpus;  the  fingers  are  longer  than  the  ridge  of  the  palm;  the 
movable  finger  is  armed  with  a  row  of  spines  on  the  inner  surface  just 
below  the  ridge;  numerous  small  spines  are  scattered  over  all  surfaces 
of  the  palm,  except  the  lower;  the  chelipeds  are  hairy  in  the  large 
si)ecimens;  the  ambulatory  legs  are  squamose  and  hairy. 

The  abdomen  is  armed.  The  12  specimens  examined  show  for  the 
most  part  eight  spines  on  the  second  and  fourth  segment*;;  the  third 
segment  shows  six,  seven,  or  eight  spines,  but  usually  six;  in  the  other 
segments  the  number  of  spines  also  varies  but  not  so  frecjuently. 

The  length  of  the  largest  specimen  examined  is  147  mm.,  cai'aj)ace, 
from  the  base  of  the  rostrum,  27  mm.;  chelipeds,  102  mm. 

7y7>^.— Cat.  No.  25464,  U.S.N.M.,  from  Alhatnm  station  3t>J)8,  in 
153  fathoms  off  Honshu  Island,  Japan. 
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Genus  MUNIDA  Leach. 

KEY  TO  THE  SPBCIE8  OF  THE  OBNU8  MUNIDA    EXAMINED. 

1.  Abdomen  unarmed. 

a.  Rofltrum  with  several  lateral  spines  near  the  apex refulgens,  p.  312 

a.  Rostrum  without  spines  at  apex. 

h.  Palm  much  shorter  than  the  fingers mexicana,  p.  264 

b.  Palm  ranging  from  a  trifle  shorter  to  much  longer  than  the  fingers. 
c.  Palm  and  fingers  subcylindrical. 
d.  No  spines  posterior  to  the  middle  transverse  depression,  .simplex ^  p.  272 
d.  With  spines  posterior  to  the  middle  of  the  transverse  depression. 
e.  Supraocular  spines  not  reaching  the  middle  of  the  eyes  .deodia,  p.  256 

e.  Supraocular  spines  reaching  the  middle  of  the  eye irrasa^  p.  310 

c.  Palm  and  fingers  fiattened. 
d.  With  several  spines  posterior  to  the  middle  transverse  depres- 
sion   sculpta,  p.  270 

d.  No  spines  posterior  to  the  middle  depression qiwdrispma,  p.  269 

2.  Second  segment  of  the  abdomen  armed. 

a.  Chelipeds  more  than  four  times  the  length  of  the  carapace,  including  the 
rostrum;  palms  subcylindrical,  armed  with  but  few  spinules. 
6.  Supraocular  spines,  reaching  nearly  to  the  distal  margin  of  the  cornea. 

irw,  p.  310 

6.  Supraocular  spines,  short,  not  reaching  the  cornea pusilla,  p.  268 

a.  Chelipeds  less  than  four  times  the  length  of  the  carapace. 
b.  Gastric  spines,  with  two  or  three  small  intermediate  spines. 
c.  Cornea  but  little  larger  than  the  peduncle. 

<i  Merus  of  maxillipeds  armed  with  one  spine perlaJia,  p.  266 

d.  MeniS  armed  with  two  spines microphikalma^  p.  311 

c  Ck>mea  wide,  spreading;  much  laiiger  than  the  peduncle, 
d.  No  spines  on  the  margins  of  the  fingers. 

e.  Fingers  three  times  length  of  palm curvamana^  p.  307 

e.  Fingers  not  three  times  the  length  of  palm. 
/.  Rostrum  cutlass-shaped,  elevated  to  an  angle  of  45  degrees  above 

line  of  carapace curvatura^  p.  253 

/.  Rostrum  sigmoid,  horizontal andamanica,  p.  306 

d.  With  spines  on  the  margins  of  the  fingers. 

e.  Supraocular  spinee,  reaching  beyond  the  eyes propinqaa,  p.  312 

e.  Supraocular  spines  not  reaching  beyond  the  eyes. 
/.  Fingers  straight. 

g.  Spines  in  the  gastric  row,  six. 

h.  One  spine  in  the  triangular  area sancti-paulif  p.  312 

h.  No  spines  in  the  triangular  area decora,  p.  257 

g.  Spines  in  the  gastric  row,  twelve hmishu^rms,  p.  261 

/.  Fingers  curved ciirvipeity  p.  254 

6.  No  intermediate  spines. 

c  Fingers  much  longer  than  the  palm .foreepSf  p.  307 

c  Fingers  shorter  than  the  palm, 
d.  Hand  bent  downward  at  the  base  of  the  fingers,  all  surfaces  spinu- 

lose angidatay  p.  252 

d.  Hand    not  .bent,  broad,  spinulose    on  outer  surface    and    margins. 

nudaj  p.  265 
^  Second  and  third  segments  of  the  abdomen  armed, 
a.  A  pair  of  spines  between  the  large  gastric  pair. 
b.  Without  ppines  behind  the  cervical  suture,     (See  2  above) . ..decora^  p.  257^ 

b.  With  spines  behind  the  cervical  suture obesa,  p.'ffl i 
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a.  Without  gpinee  between  the  large  gastric  pair. 

6.  With  a  pair  of  spines  near  the  middle  of  the  gastric  region validaf  p.  314 

b.  Without  middle  gastric  spines media,  p.  262 

4.  Second,  third,  and  fourth  segments  of  the  abdomen  armed. 
a.  Posterior  margin  of  the  carapace  anned.« 

b.  Spines  of  the  posterior  margin  more  than  two. 
c.  With  spines  on  the  cardiac  region. 

d.  Cardiac  spines  one  only et^ermanni,  p.  307 

d.  Cardiac  spines  more  than  one. 

e.  Cardiac  spines  one  pair percarmatOy  p.  311 

e.  Cardiac  spines  in  two  rows kispida,  p.  259 

c.  Without  spines  on  the  cardiac  region bamffica,  p.  306 

b.  Spines  on  the  {x)sterior  margin  one  or  two.  ' 

c.  Fourth  segment  of  the  abdomen  with  a  pair  of  spines  on  the  anterior 
margin  and  a  single  spine  on  the  median  line  near  the  posterior  mai^gin. 
d.  Spines  on  the  middle  of  the  gastric  region  one  or  more. 

e.  Supraocular  spines  longer  than  eyes affinity  p.  305 

e.  Supraocular  spines  shorter  than  eyes .fliTUl,  p.  258 

d.  Without  spines  in  the  middle  of  the  gastric  region. 
e.  With  a  row  of  spines  on  each  side  of  the  cardiac  region . .  tiormflni,  p.  311 
e.  Without  rows  of  spines  on  the  branchial  region  near  the  cardiac 

region prolixa,  p.  313 

c.  Fourth  segment  of  the  abdomen  without  median  spine. 

d.  Supraocular  spines  longer  than  the  rostral  spine Umgipes,  p.  310 

d.  Supraocular  spines  not  longer  than  the  rostral  spine 8timp9omj  p.  313 

a.  Posterior  margin  of  the  carapace  unarmed. 

5.  Chelipeds  long  and  slender;  merus  cylindrical teneUa,  p.  274 

b.  Chelipeds  short  and  stout;  merus  prismatic, 
c.  Two  or  more  spines  on  the  outer  margins  of  both  fingers  of  the  cheli- 
peds   constricta,  p.  307 

c.  No  spines  on  the  outer  margins  of  the  fingers. 
d.  Merus  of  the  maxillipeds  unarmed. 

e.  Eyes  produced  beyond  the  line  of  the  sides gregariay  young ^  p.  308 

e.  Eyes  not  produced  beyond  the  line  of  the  sides gregaria,  p.  308 

d.  Merus  of  the  maxillipeds  armed gtibrugomiy  p.  314 

MUNIDA  ANGULATA,  new  species. 

The  carapace  is  broadest  a  little  behind  the  middle.  The  gastric 
region  has  eight  spines,  six  of  which  are  in  a  line  behind  the  front 
These  spines  are  subequal  in  size.  A  single  spine  is  placed  on  the 
side  near  the  margin  of  the  hepatic  area;  single  spines  on  the  anterior 
branchial  regions  are  the  only  other  spines  on  the  carapace,  excepting 
those  of  the  lateral  margins.  The  supraocular  spines  are  about  one- 
half  the  length  of  the  eyes.  The  rostrum  is  moderately  long  and 
nearly  horizontal.  The  peduncles  of  the  eyes  are  stout  and  a  little 
longer  than  usual ;  the  cornea  is  less  dilated.  The  front  retreats  from 
the  eye  spines.  The  inferior  margin  of  the  merus  of  the  maxillipeds 
is  armed  with  two  spines.  The  chelipeds  are  spiny  and  spinulose;  the 
fingers  are  cylindrical  and  in  all  specimens  examined  are  in  contact 

a  Occasional  specimens  found  with  posterior  margin  of  carapace  unarmed. 
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throughout  the  length  of  their  prehensile  edges.  A  striking  char- 
acter of  this  species  is  the  shape  of  the  hand,  which  is  bent  downward 
from  the  base  of  the  fingers.  A  row  of  from  two  to  six  spinuies 
arm8  the  second  segment  of  the  abdomen;  in  some  specimens  the 
armature  is  wanting. 

Length  of  the  abdomen,   9  mm.;    length  of   chelipeds,  20  mm.; 
length  of  pakn,  5.5  mm.;  length  of  fingers,  4  mm. 


Fig.  4.— MuNiDA  a>'gulata,  x  4. 

Locality.— Alhatnm  stations  2370,  2372,  2406,  2411,  2413,  m  25, 
27,  26,  27,  and  24  fathoms.  ♦ 

Typ€.—C2X.  No.  20532,  U.S.N.M.,  station  2406. 

MUNIDA  CURVATURA,  new  species. 

The  rostrum  is  long,  shai-p,  and  a  little  compressed,  beginning  at  its 
base  it  curves  rapidly  upward,  so  that  at  its  tip  its  direction  is  45 
degrees    from   the  line  of    the  carapace.     The  supraocular  ^H^^ 
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diverge  but  little,  they  extend  forward  nearly  to  the  extremity  of  the 

eyes. 
The  eyes  are  large  with  a  brown  iris,  which  has  small,  but  distinct 

facets. 
The  carapace  is  broadest  at  about  the  anterior  third,  the  gastric 

pair  of  spines  are  large,  a  pair  of  much  smaller  spines  are  intermediate, 

outside  of  the  pair  is  a  paired  spine, 
equal  to  the  intermediate  spines  in 
size;  outside  of  this  are  one  or  more 
very  small  ones;  at  the  extremities  of 
the  first  ciliated  line  are  the  only  other 
spines  on  the  surface  of  the  carapace, 

FlO.  5.~MUNIDA  CUBVATUBA,  X  2.  -^i        ^i  ^.  0       ^  -  1 

With  the  exception  of  two  spinules 
behind  the  fork  of  the  cervical  suture.  .The  ciliated  ridges  are  rather 
coarse;  between  the  ridges  are  lines  having  short  cilia. 

The  merus  of  the  maxillipeds  is  armed  with  two  well-separated 
spines. 

The  chelipeds  are  short  and  stout,  the  spines  of  the  distal  extremi- 
ties of  both  merus  and  carpus  are  unusually  large.  The  palms  have 
three  rows  of  spines  on  the  outer  surface,  there  are  no  spines  on  the 
margins  of  the  fingers.  The  distal  extremities  of  the  merus  of  the 
ambulatory  legs  are  very  large. 

The  second  segment  of  the  abdomen  is  armed  with  eight  good-sized 
spines. 

The  length  of  the  carapace  from  the  base  of  the  rostrum  is  17  mm.: 
length  of  rostrum  9  mm. ;  length  of  chelipeds  40  mm. 

Locality. — From  AJhatross  station  3698,  off  Honshu  Island,  Japan, 
153  fathoms. 

Tyj>e.—Q9Lt.  No.  25466,  U.S.N.M. 

MUNIDA  CURVIPES,  new  species. 

The  carapace  is  broadest  in  the  middle;  it  is  crossed  by  numerous 
striae  which  are  strongly  setose.  The  gastric  region  is  armed  with  six 
spines,  those  of  the  gastric  pair  are  much  the  largest;  two  paired  spines 
at  the  side  make  up  the  six;  the  one  nearest  the  side  is  opposite  the 
second  spine  on  the  margin,  or  the  one  next  behind  the  antero-lateral 
spine.  Between  the  gastric  spines  are  three  granules,  one  of  which 
has  a  sharp  point  to  be  seen  only  with  a  lens.  Three  spiny  granules 
are  situated  close  to  and  behind  the  gastric  pair.  The  greater  part  of 
the  rostrum  is  unfortunateh^  lost;  the  supraocular  spines  reach  the 
end  of  the  cornea.  The  peduncle  of  the  antenna;  is  armed  as  in  Munida 
spmosa  Henderson,  with  the  exception  of  the  terminal  article  where 
the  spine  is  so  small  that  it  can  not  be  made  out  except  under  a  lens. 
The  eyes  are  much  smaller  than  in  many  species  of  the  genus.  The 
merus  of  the  maxillipeds  is  armed  with  two  long  spines j  the  margin 
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between  them  is  straight  and  not  at  all  as  shown  in  the  figure  of  M, 
npinosa.  The  ehelipeds  are  long  and  rather  slender,  armed  with  slen- 
der spines  plaoed  for  the  most  part  in  rows;  there  are  about  eighteen 
opines  on  the  merus,  large  and  small;  the  carpus  has  at  least  an  equal 
number;  there  are  four  rows  of  spines  on  the  palm;  the  fingers  of  the 
left  hand  are  unarmed;  those  of  the  right  are  both  armed. 

The  second  segment  of  the  abdomen  is  armed  with  six  spines,  which 
nearly  equal  the  gastric  pair  in  size;  the  other  segments  of  the  abdomen 
are  smooth. 


Fig.  6.— Munida  curvipbb,  x  If. 


This  species  is  closely  related  to  Munida  spinosa  Henderson.  It  is 
separated  by  the  lines  of  the  carapace,  which  are  not  so  strong,  by 
the  different  shape  of  the  pleura  of  the  abdominal  segments,  and  if 
the  Challenger  figure  is  correct,  the  merus  of  the  maxillipeds  is  very 
different. « 


^Challenger  Report,  Anomura,  J.  R.  Henderson,  XXVII,  IgSSf^.^^W,^^^^!!^ 
«.  3,  a,  b. 


256^ 


PROCEEDINGS  OP  THE  NATIONAL  MUSEUM. 


VOL.  XXVX. 


Meamireinejita. — Length  of  specimen  from  the  base  of  the  free  part 
of  the  rostrum  to  the  end  of  the  telson  30  mm. ;  length  of  the  cheliped 
4()  mm.;  pahn  10  mm.;  fingers,  8  mm. 

Locality. — Albatross  station  2788,  off  Port  Otway,  Patagonia,  in  1,050 
fathoms. 

Tyjye.—Cvit.  No.  20583,  U.S.N.M. 

MUNIDA  DEBILIS,  new  species. 

The  campace  is  broad  in  front;  the  spines  of  the  antero-latei'al 
angles  are  longer  than  the  free  portion  of  the  supraocular  spines. 


Fig.  7.— Muni  da  debilib,  x  4. 


There  is  a  row  of  eight  spines  on  the  front  of  the  gastric  area  and  a 
spine  at  the  extremities  of  the  first  continuous  ciliated  line.  Between 
this  line  and  the  gastric  row  is  a  ciliated  line  interrupted  at  the  median 
line  by  a  semicircle  of  the  same  character.      jigitizedby^OOQlC 
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The  rostrum  is  long  and  slender;  the  lateral  margins  are  denticulated 
near  the  apex;  the  supraocular  spines  are  united  to  the  rostrum  for 
one  half  their  length.  The  peduncles  of  the  eyes  are  short  and  the 
cornea  very  much  dilated.  The  inferior  margin  of  the  merus  of  the 
maxillipeds  is  armed  with  three  spines,  two  on  the  proximal  half  and 
one  on  the  distal  angle.  The  chelipeds  are  long,  slender,  cylindrical, 
and  scabrous;  the  inner  margin  of  the  merus  is  armed  with  about  six 
large  spines;  there  are  three  on  the  upper  surface;  the  carpus  has  a 
single  large  spine  at  the  distal  inner  angle.  This  species  is  easily 
distinguished  from  any  other  described  species  from  the  West  Coast 
by  its  slender  elongated  cbe- 
liped  in  connection  with  the 
unarmed  abdomen. 

Locality, — Albatross  station 

2829,  lat.  22°  52'  00"  N. ,  long. 

109^  55'  00"  W. ,  in  31  fathoms. 

7j^.— Cati     No.     20534, 

U.S.N.M. 

MUNIDA  DECORA, new  species. 

The  carapace  is  crossed  by 
six  continuous  ciliated  and 
granulose  lines;  between 
these  lines  are  numerous 
other  lines  of  the  same  char- 
acter, but  broken  into  small 
arcs,  which  are  arranged  in 
beautiful  patterns.  The  car- 
apace is  nearly  devoid  of 
spines;  there  are  two  on  the 
gastric  area  in  the  usual 
place,  with  several  spinules 
in  line  between  and  at  the 
sides;  posterior  to  this  row 
there  are  no  spines  on  the 
surface.  The  marginal  spines  are  small.  The  supraocular  spines 
diverge  and  reach  nearly  to  the  extremities  of  the  eyes.  The  rostrum 
is  strong — about  twice  as  strong  as  the  supraoculars — and  is  serrate 
near  the  end,  above  and  below,  and  on  the  sides.  The  peduncles  of 
the  eyes  are  very  short  and  much  constricted;  the  cornea  is  dilated 
at  the  sides.  The  inferior  margin  of  the  merus  of  the  maxillipeds  is 
armed  with  two  large  and  widely  separated  spines,  between  which 
are  one  or  more  spinules. 

The  chelipeds  are  broad,  flattened,  and  hairy.     The  spines  of  the 
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distal  margin  of  the  merus  are  large;  those  of  the  carpus  are  smaller. 
There  are  four  rows  of  spines  on  the  palm— one  on  each  margin 
and  two  on  the  surface  behind  the  gape  of  the  fingers;  there  are 
also  two  spines  on  the  crest  of  the  palm,  in  a  parallel  line  with  the 
marginal  row;  a  single  spine  is  placed  near  the  middle  of  the  in- 
side of  the  palm;  the  inside  surface  is  roughened  by  numerous  spiny 
granules. 

The  ambulatory  feet  are  compressed  and  moderately  spinose.  The 
abdomen  has  a  line  of  spines  on  the  second  segment. 

The  specimen  described  is  a  female  measuring  ^Z  mm.  from  the  front 
to  the  end  of  the  tekon;  length  of  larger  cheliped,  39  mm.;  length  of 
palm,  7  mm. ;  length  of  fingers,  7  mm. 

Locality.— South  of  Cuba;  Albatross  station  2133.  Lat.  19^  65'  55" 
N. ;  Long.  75^  48'  03"  W.  In  290  fathoms;  eight  specimens,  one  large 
and  seven  small. 

TJ^^.— Cat.  No.  7810,  U.S.N.M. 

One  of  the  largest  of  the  small  specimens  measures  17  mm.  in 
length.  They  differ  from  the  large  one  taken  for  the^type  in  having 
but  one  row  of  spines  on  the  outside  of  the  palm  and  several  in  having 
the  third  segment  of  the  abdomen  armed  with  only  two  spines.  The 
supraocular  spines  are  shorter. 

MUNIDA  FLINTI,  new  species. 

The  rostrum  usually  extends  beyond  the  eyes  about  one-half  of  its 
length.  The  supraocular  spines  are  shorter  than  the  eyes,  both  the 
rostrum  and  the  supraoculars  are  smoother  than  in  M.  affinis.  As  in 
that  species  the  normal  number  of  spines  on  the  gastric  area  is  seven, 
the  middle  spine,  however,  is  often  wanting,  the  other  spines  of  the 
carapace  are  the  same  as  in  affinis.  The  tranverse  lines  and  the  gran- 
ules are  not  crowded  as  in  affinis^  and  the  cilia  do  not  reach  from  line 
to  line. 

The  armature  of  the  abdomen  is  the  same  as  in  affinis  except  in  the 
lateral  spines,  which  number  two  on  each  side  of  the  central  pair  on 
the  second  segment  and  but  one  on  the  third  segment,  while  the  fourth 
segment  has  only  the  central  pair  and  a  single  posterior  spine  on  the 
median  line.  The  chelipeds  are  scabrous  and  spiny;  the  merus  has 
about  fourteen  spines  on  or  near  the  crest,  and  here  and  there  a  single 
spine  on  other  parts  of  the  surface.  The  palm  of  the  hand  is  densely 
scabrous,  the  spinules  are  few  and  scattered.  The  dactyl  has  a  row  of 
widely  separated  spinules  on  its  margin.  The  prehensile  edges  of  the 
fingers  are  set  with  hair  and  armed  with  well  separated  teeth;  between 
the  teeth  the  edge  is  crowded  with  denticles. 

This  species  is  much  like  affinLn  and  stimpsoni  in  general  appear- 
ance, but  very  different  from  either  in  detail.     Named  for  Dr.  J.  M. 
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Flint,  U.  S.  Navy,  surgeon  on  the  U.  S.  Fish  Commission   steamer 
Albatross. 

All  the  specimens  were  taken  by  the  Alhatroxti  during  a  c^ruise  in  the 
northern  part  of  the  Gulf  of  Mexico. 


FlO.  9.— MUNIDA  FLINTI,  X  2. 

Locality. -^AUxUross  station  2402  in  111  fathoms,  two  specimens;  sta- 
tion 2403  in  88  fathoms;  station  2404  in  60  fathoms,  eleven  specimens. 
JVi?^— Cat.  No.  9778,  U.S.N.M. 

MUNIDA  HISPIDA,  new  species. 

The  carapace  is  broadest  at  about  the  posterior  third;  the  breadth 
at  the  posterior  margin  is  greater  than  the  front.  The  front  is 
flattened,  almost  transverse  between  the  supraoculaiVg^^g^qp^j^^ctb? 
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spine  l>ehind  the  antennae.     The  transverse  lines  are  strong,  granulose, 
and  sometimes  spinulose. 


Fig.  10.— Munida  hispida,  x  i. 


The  gastric  spines  are  small;  a  much  smaller  pair  is  placed  in  advance 
and  a  little  closer  together.  On  the  median  line  of  the  gastric  region 
there  are  five  or  six  spines,  and  on  a  ridge  behind  these  there  is  a  row 
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of  spinules;  at  the  side  there  are  two  spines  obliquely  placed;  a  num- 
ber of  spinule^s  are  scattered  over  the  anterior  portion  and  sides  of 
this  area.  There  are  about  sixteen  spinules  on  the  triangular  area; 
a  spine  on  the  branchial  area  just  behind  the  apex  of  the  triangle, 
and  another  paired  spine  just  behind  this.  The  posterior  border  of 
the  carapace  has  an  armature  of  low  spines  about  eighteen  in  number 
in  the  figured  specimen,  and  about  ten  in  the  smaller  ones;  the  spines 
of  the  lateral  margin  number  from  seven  to  ten. 

The  rostrum  is  more  than  twice  as  long  as  the  supi'aocular  spines; 
it  is  slightly  sigmoid  and  minutely  serrate.  The.  supraocular  spines 
are  a  little  longer  than  the  eyes,  are  stout  at  the  base  and  taper  rapidly 
to  a  sharp  point.  The  merus  of  the  maxillipeds  is  armed  on  its  in- 
ferior margin  with  two  spines,  which  are  widely  sepai*ated.  The 
chelipeds  are  stout,  prismatic,  and  spinose.  The  merus  of  the  ambu- 
latory feet  is  triangular  in  cross  section;  both  upper  and  lower  anterior 
margins  are  thickly  set  with  short  curved  spines. 

The  second,  third,  and  fourth  segments  of  the  abdomen  are  armed, 
the  second  and  third  with  two  rows  of  spines  and  the  fourth  with  a 
single  row;  the  second  row  of  the  double  rows  is  composed  of  smaller 
spine«4,  and  in  all  but  the  largest  specimens  these  are  usually  wanting. 

Length  of  the  type  from  the  extremities  of  the  rostrum  and  telson, 
83  mm. ;  length  of  right  cheliped,  186  mm. ;  merus,  70  nmi. ;  palm,  53 
mm. ;  fingers,  30  mm. 

ly/cality. — Albatross  station  2817,  Galapagos  Islands;  Albatross  sta- 
tion 2987.  Off  Lower  California  seven  specimens  much  smaller  than 
the  type. 

Type.— Cat.  No.  20535,  U.S.N.M. 

The  variation  between  the  large  specimen  taken  for  the  type  and 
the  smaller  specimens  is  considerable.  The  carapace  of  the  smaller 
ones  lack  many  of  the  spinules,  and  the  spines  are  larger;  the  fourth 
segment  of  the  abdomen  may  show  only  two  small  protuberances  in 
place  of  the  row  of  spines.  The  chelipeds  are  much  shorter,  and  they 
are  armed  with  definite  rows  of  spines;  the  palm  is  prismatic,  and  the 
prehensile  edges  of  the  fingers  are  in  contact  throughout.  The 
rostrum  in  some  of  the  smallest  is  slightly  bent  upward.  With  all 
this  variation,  however,  the  specimens  intergi"ade,  and  in  my  opinion 
give  BO  ground  for  separation. 

MUNIDA  HONSHUBNSIS,  new  species. 

The  rostrum  is  slightly  sigmoid,  and  is  more  than  twice  the  length 
of  the  supraocular  spines,  which  do  not  quite  reach  the  cornea. 

The  spines  of  the  gastric  area  are  sixteen  in  number — twelve  in  the 
gastric  row,  a  pair  separated  by  the  first  ciliated  line,  and  a  paired 
spine  at  the  base  of  the  antero-lateral  spine;  there  is  a  single  paired 
spine  in  the  fork  of  the  cervncal  suture  and  one  ^ack  of  the,fork.^^.,^ 
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The  spinen  of  the  nierus  of  the  maxillipeds  are  large  and  situated  at 
the  extremes  of  the  segment. 

The  chelipeds  are  short,  stout,  and  prismatic;  the  spines  of  thediHtal 
portion  of  the  merus  are  very  large,  becoming  smaller  proximally. 

There  are  four  rows  of  spines  on  the  carpus.  The  largest  occupy 
the  crest,  the  smallest  the  row  on  the  outer  surface  near  the  lower 
margin.  Medium-sized  spines  occupy  the  rows  that  arm  the  inner  and 
outer  surfaces.  The  outer  margins  of  the  fingers  are  each  armed  with 
four  rather  large  spines. 

The  second  segment  of  the  abdomen  is  armed  with  nine  spines,  which 
are  short  and  blunt. 

The  length  of  the  carapace  from  the  end  of  the  rostrum  is  16  mm. ; 
length  of  chelipeds,  26  mm. 

One  specimen,  female,  from  Albatross^  station  3708,  in  60  to  70 
fathoms,  off  Honshu  Island,  Japan. 

Type,— C^t.  No.  26472,  U.S.N.M. 

This  species  is  an  addition  to  the  group  of  which 

1  Munida  7nilitaris  Henderson  is  the  typical  example. 

^^  lj[^  It  differs  in  not  having  spines  on  the  median  line  of 

i^jBJp^i         the  carapace  and  in  its  shorter  and  less  divergent 
t^*^^*!^^^      supraoculars. 

Vv^^^^^j^         The  hands  of  this  species  are  compi^ssed,  the  out- 
toil^^;i?jj^^i3     line  of  the  palms  is  straight,  and  not  as  shown  in  the 
t;>irfftt-!fci^         figure  of  M.  militarU  in  the  Challenger  report;  the 
^^^r^^^^^^:§^     outer  surface  of  the  palms  is  made  up  of  two  planes 
\s^^^^^^^^3      which  intersect  at  the  median  row  of  spines. 
FIG.  n.-MiNiDA        Two  males  were  taken  at  station  3739  in  55  to  65 
fathoms,  which  differ  from  the  specimen  taken  a8  the 
type  in  that  the  chelipeds  are  elongated,  and  are  without  any  promi- 
nent spines,  there  are  numerous  small  spines  on  the  merus  and  carpus, 
a  few  on  the  pahn,  and  one  or  two  on  the  margins  of  the  fingers. 
There  is  a  hiatus  between  the  fingers,  the  prehensile  edges  of  which 
are  set  with  small  teeth  even  in  size  and  with  roun.'ed  ends;  the  hiatus 
which  extends  the  length  of  the  fingers  is  filled  with  bristles  which 
arise  from  the  lower  surface  of  both  fingers. 

MUNIDA  MEDIA,  new  species. 

The  carapace  is  widest  in  the  middle;  the  sides  are  arcuate,  the 
anterior  portion  is  armed  with  six  or  seven  spinules. 

The  ti-ansverse  striie  are  not  crowded;  are  both  granulated  and  cili- 
ated; the  cilia  are  iridescent.  The  postocular  or  gastric  spines  are 
small;  a  much  smaller  paired  spine  stands  at  the  side  in  line  with  them; 
another  paired  spine  is  placed  farther  down  near  the  hepatic  I'egion. 
The  cervical  groove  is  deep;  where  it  meets  the  side  there  is  a  notch; 
the  cilia  in  both  branches  are  longer  than  elsewjhe^^.^^^l^^|^angular 
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areolation  in  the  fork  of  the  groove  is  armed  with  five  or  six  spinules. 
There  are  also  several  spinules  on  the  anterior  border  of  the  branchial 
region.     The  posterior  border  of  the  carapace  is  unarmed. 

The  rostrum  is  slender  and  elongated,  equaling  in  length  the  width 
of  the  carapace;  the  supraocular  spines  are  short,  not  reaching  the 
distal  extremity  of  the  cornea.  The  inferior  border  of  the  merus  of 
maxillipeds  is  armed  with  three  slender  spines  graded  in  size,  the 
proximal  being  the  longest. 


Fig.  12.— MUNIDA  MKDIA,   X    1. 

The  eyes  are  large  with  spreading  cornea. 

The  chelipeds  are  long,  slender,  andsubcylindrical;  the  nlerll^s  and 
carpus  are  armed  with  slender  spines,  the  palm  with  spinules. 

The  merus  of  the  ambulatory  legs  has  a  row  of  spines  on  the  upper 
margin;  in  line  with  these  there  are  five  or  six  on  the  carpus;  the  lower 
margin  of  the  propodus  has  a  row  of  seven  spinules. 

The  second  segment  of  the  abdomen  has  a  row  of  eight  small  spines 
and  the  third  segment  a  single  pair.     The  other  segments  are  smooth. 
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The  length  of  the  l)ody  from  the  front  to  the  end  of  the  tclson  is 
10  mm.;  length  of  the  chelipeds,  24  mm.;  length  of  the  palm,  5  mm. ; 
length  of  the  fingers,  4.3  mm. 

Locality, — Off  Habana,  Alhatrom  station  2343,  279  fathoms. 

Type,— G^t.  No.  9524,  U.S.N.M. 


MUNIDA  MEXICANA,  new  species 


Fig.  13.— Munida  Mexican  a,   n  3J. 


The  carapace  is  widest  at  about  the  beginning  of  the  posterior  third; 
from  the  widest  point  it  tapers  forward  to  a  rather  narrow  front 
The  ciliated  lines  are  unusually  distant;  the  cilia  are  short. 
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There  are  eight  spines  on  the  gastric  area,  six  in  a  transverse  line 
and  two  separated  by  the  length  of  the  first  ciliated  line.  There  is  a 
paired  spine  in  the  fork  of  the  cervical  suture;  no  spines  occur  j)osterior 
to  these. 

The  rostrum  is  nearly  twice  the  length  of  the  eyes,  its  upper  margin 
is  slightly  roughened;  the  supraocular  spines  are  about  one-half  the 
length  of  the  eyes  and  twice  the  si^e  of  the  antero-lateral  spines.  The 
merus  of  the  maxillipeds  is  armed  on  the  inferior  border  with  three 
slender  spines  and  by  three  small  denticles  and  a  spine  on  the  opposite 
border.  The  merus  of  the  anterior  feet  shows  upward  of  twenty-five 
spines  when  viewed  from  above;  the  carpus  is  short  and  is  armed  with 
spines  and  spinules;  the  palm  is  short  and  spinulose;  the  fingers  are 
much  longer  than  the  palm,  and  in  some  specimens  have  a  large  hiatus 
near  the  base.     The  abdomen  is  unarmed. 

The  length  of  the  largest  specimen  is  12  mm.  from  the  front  to  the 
end  of  the  telson;  length  of  the  chelipeds,  29  mm.;  length  of  dactyl, 
10  mm.;  length  of  palm,  5.2  mm. 

Locality, — West  coast  of  Mexico,  9  to  78^  fathoms;  stations  2794, 
2809,  2816,  2826,  2829,  2833,  2988,  and  3012. 

Type.—Oit.  20536,  U.S.N.M.,  Albatross  station  2816,  off  Galapagos 
Islands. 

Variations:  The  proportionate  length  of  the  fingers  varies. 

MUNIDA  NUDA,  new  species. 

The  carapace  is  broadest  anteriorly.  The  transverse  lines  are  widely 
separated  and  are  almost  devoid  of  cilia;  the  only  unbroken  line  runs 
across  the  middle  of  the  gastric  region;  it  is  c-onspicuous  on  account 
of  its  straightness  and  its  ending  at  a  spine  on  the  sides  of  the  gastric 
region.  There  are  eight  subequal  spines  on  the  gastric  region — four 
in  a  row  near  the  front  and  a  pair  on  each  side  near  the  hepatic  region; 
the  larger  one  of  the  pair  is  higher  up  on  the  area  and  at  the  end  of 
the  straight  carinated  line.  The  front  is  broad  and  produced  in  the 
middle.  The  supraocular  spines  are  short  and  stout,  not  reaching 
more  than  one-half  the  length  of  the  eyes. 

The  rostrum  is  compressed,  serrate  above,  less  so  on  the  sides,  and 
smooth  below.  The  merus  of  the  lower  border  of  the  maxillipeds  is 
armed  with  one  large  spine.  The  chelipeds  are  strikingly  different 
from  those  of  any  species  examined.  They  are  short;  the  merus  has 
about  ten  spines;  the. largest  are  on  the  distal  margin;  the  carpus  has 
two  or  three  large  ones  on  the  inner  margin  and  a  large  number  of 
smaller  ones  on  the  upper  surface;  the  outlines  of  the  hand  are  ellip- 
tical; spines  i*un  along  the  borders  nearly  to  the  ends  of  the  fingers; 
there  are  upward  of  fifty  spines  on  the  outer  surface;  the  inner  sur- 
face is  free  from  spines.     The  second  segment  of  the  abdomen  has 
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four  spines.     Length  of  body,  12  mm.;  length  of  cheliped,  17  mm.; 
of  palm,  4  mm. ;  of  fingers,  4  mm. 

Locality,— Alhatrom  station  2338,  latitude  23^  10'  40"  N.,  longitude 
82^  20'  15"  W.;  189  fathoms.     One  male.     Cat.  No.  9516,  U.S.N.M. 


Fig.  14.— Mdnida  xuda,  x  4|. 


MUNIDA  PERLATA,  new  species. 


The  carapace  is  broadest  in  the  middle,  where  it  nearly  equals  the 
distance  from  the  posterior  border  to  the  line  of  the  gastric  spines. 
In  the  single  specimen  obtained  there  are  but  two  spines  on  the  cara- 
pace; these  are  on  the  gastric  area.  In  line  with  these,  between  and 
outside,  are  tubercles  which  in  some  specimens  would  probably  occur 
as  spines.     The  ciliated  lines  are  elevated.     There  are  six  small  spines 


on  the  margin  behind  the  antero-lateral  angle.     TL 
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the  cornea  but  little  dilated  and  jet  black.  The  merus  of  the  maxil- 
lipeds  is  armed  with  a  single  very  large  spine.  Only  one  of  the  che- 
Hpeds  is  present;  this  is  short  and  much  flattened.  The  spines  of  the 
merus  are  small,  except  those  of  the  distal  border,  where  there  are 
four  very  large  ones.  There  are  two  large  spines  on  the  inner  margin 
of  the  carpus  and  smaller  ones  elsewhere.  The  hand  is  very  hairy; 
there  is  a  row  of  spines  on  each  margin  of  the  palm.  The  second 
sejfment  of  the  abdomen  has  a  row  of  spines. 


Fig.  15.— Munida  fe&lata,  x  2i. 

This  species  in  some  of  its  characters  superficially  resembles  small 
specimens  of  M.  prapinqua  Faxon  and  of  J/,  inkrophthalma  A.  M. 
Edwards.  From  the  first  it  is  distinguished  by  its  small  eyes,  from 
both  by  the  armature  of  the  maxillipeds.  The  supraocular  spines  are 
also  much  shorter  in  perlatd  than  in  microphthalma. 

Length  from  the  front  to  the  end  of  the  telson,  24  mm.;  length  of 
the  cheliped,  21  mm. ;  length  of  palm,  4  mm. ;  length  of  fingers,  4  mm. 

Locidlty. — Station  2808,  oflf  the  Galapagos  Islands;  634  fathoms. 
One  female  with  eggs. 

7Vp€.— Cat.  No.  20538,  U.S.N.M. 
Proc.  N.  M.  vol.  xxvi— 02 19 
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MUNIDA  PUSILLA,  new  species. 

The  cai*apaoc  is  broadest  posteriorly;  the  sides  are  arcuate.  The 
transverse  lines  of  cilia  are  iridescent.  The  spines  and  spinules  of  the 
gastric  area  vary  in  number;  the  largest  are  those  of  the  pair  behind 
the  supi-aocular  spines;  in  line  with  these  are  one  or  more  pairs  of 
spinules;  there  is  also  a  pair  close  to  the  hepatic  area.     There  are  two 


Fig.  16.— -Mtnida  prsiLL.^.  x  4. 

or  three  spinules  in  the  fork  of  the  cervical  suture  and  one  on  the 
branchial  region  behind  the  fork  of  the  suture.  The  sides  of  the  front 
retreat  a  little  to  the  antero-latei'al  angle.  The  supraocular  spines  are 
less  than  one-half  the  length  of  the  eyes.  The  rostrum  is  long  and 
slender  and  is  raised  but  little  above  the  horizontal.    The  superior  mar- 
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gin  of  the  maxillipeds  is  armed  with  but  a  single  spine.  The  anterior 
feet  in  the  male  are  very  long  and  slender;  in  many  speiimcns  there  is 
a  prominent  hiatus  near  the  base  of  the  fingers  of  one  hand;  in  one 
specimen  the  hiatus  exists  in  both  hands.  The  spines,  or  rather  spin- 
ules,  of  the  merus  are  very  small;  the  palm  is  scabrous,  much  as  in 
Jf.  irui.  There  are  but  few  very  small  spines  on  the  ambulatory  legs; 
the  only  ones  at  all  prominent  are  those  at  the  distal  ends  of  the  merus 
and  caipus.  The  second  segment  of  the  abdomen  of  many  specimens 
has  a  widely  separated  pair  of  spinules;  in  other  specimens  with 
correlated  characters  the  spinules  are  wanting. 

The  females  are  readily  distinguished  by  the  shorter  and  more  spiny 
chelipeds.  The  spinules  of  the  second  segment  of  the  abdomen  are 
often  wanting,  as  in  the  males. 

Male:  Length  of  body,  10  mm.;  chelipeds,  28  mm.;  palm,  8  mm.; 
fingers,  4.5  mm. 

Locality. — Albatross  station  2405,  Gulf  of  Mexico;  also,  at  stations 
2120,  Caribbean  Sea;  2365, 2372, 2406,  2407,  ^nd  2640,  Gulf  of  Mexico. 
A  lot  of  three  specimens  is  labeled  ''Warsaw,  New  Providence." 

Type.—Cdii.  No.  20539,  U.S.N.M.     Station  2405. 

MUNIDA  QUADRISPINA,  new  species. 

The  carapace  is  parrowest  near  the  front  margin;  the  posterior 
angles  are  much  rounded. 

There  are  six  spines  on  the  gastric  area,  four  in  a  line  in  the  usual 
place  behind  the  supmocular  spines,  and  one  on  the  sides  near  the  hepatic 
region;  the  terminal  spines  of  the  line  a.re  very  weak  and  small,  but 
one  spine  occupies  the  anterior  branchial  region.  The  marginal  spines 
vary  from  eight  to  ten  in  number. 

The  rostrum  is  long  and  compressed,  moderately  serrate  above  and 
slightly  so  below.  The  supraocular  spines  do  not  reach  quite  to  the 
ends  of  the  eyes;  they  are  united  to  the  rostrum  for  nearly  one-half 
of  their  length.  The  eyes  are  small.  The  merus  of  the  maxillipeds 
is  armed  on  the  inferior  border  with  four  spines;  the  first  and  last  are 
long,  the  others  short.  The  distal  ends  of  the  terminal  segments  of  the 
maxillipeds  are  rather  more  dilated  than  is  usual  in  the  genus. 

The  anterior  feet  are  well  set  with  spines  and  spinules.  The  merus 
has  fourteen  spines;  the  carpus  about  twenty  spines  and  spinules;  and 
the  palm  upwards  of  thirty. 

The  ambulatory  feet  are  compressed;  the  meral  and  carpal  joints  are 
spiny-spines  short,  blunt,  inconspicuous. 

Length  of  a  large  specimen,  35  mm. ;  length  of  palm,  15  mm. ;  length 
of  fingers,  13  mm. 

Locality,^ AlhitvosH  station  2JH)(»;  267  fathoms,  2<S7S. 

Type.—QiMi.  No.  20537,  U.S.N.M. 

Also  taken  at  stations  2861,  2866,  2871,  2878,  2886,  2936,  3053,  3104V> 
3170,  3183,  3445,  3449,  3454,  3457,  3461,  3666,  and  3673.  One  speci- 
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men  in  the  collection  is  labeled  Sitka,  Alaska,  Dr.  W.  H.  Jones,  U.  S. 
N.,  1882,  No.  13947. 

The  merus  of  the  maxillipeds  in  commonly  armed  with  four  spines 
on  the  lower  border;  variatiops  are  numerous;  while  the  two  medium 
spines  are  usually  smaller  than  the  others.  This  is  not  always  the 
case,  as  they  may  range  from  small  tubercles  to  large  spines. 


V\r..  17.— MrXIDA  QUADRI8PINA,    \   1*. 

MUNIDA  SCULPTA,  new  species. 

The  carapace  is  broadest  behind  the  middle,  and  is  moaerately  swol- 
len. The  ciliated  lines  are  mther  more  than  usually  elevated,  and  its 
anterior  edges  are  thickly  set  with  minute  denticles.  The  cilia  are 
worn  from  the  ant4>rior  and  central  portions  of  the  surface,  but  on  the 
region  near  the  fifth  pair  of  legs  are  intact,  and  are  brightly  irides- 
cent; the  cilia  cover  about  two-thirds  of  the  space  between  the'lines. 
The  carapace  is  armed  with  more  spines  than  jagg^^L^n  species  with 
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unarmed  aWoniens.  A  row  of  eight  spines  on  the  gastric  area  is 
arranged  in  size  as  follows:  The  gastric  pair  is  the  largest;  the  next 
are  the  second  and  fourth  pairs;  those  of  the  third  pair  are  little  more 
than  spinules;  a  little  behind  the  third  and  fourth  paired  spines  of 
the  front  row  is  a  spinule,  and  on  the  sides  are  two  other  paired  spines. 
On  eaeh  of  three  females  there  is  a  denticle  near  the  extremities  of  a 
ciliated  line  forming  the  anterior  margin  of  the  posterior  lobe  of  the 


FlO.  18.— MUMDA  «  ULPTA,   X  2. 

gastric  area.  These  spinules  are  wanting  in  the  three  males.  In  the 
fork  of  the  cervical  suture  are  three  or  four  spines;  on  the  border 
behind  the  suture  there  is  a  row  of  from  three  to  five  paired  spinules. 

The  rostiTim  extends  beyond  the  eyes  by  more  than  one-half  of  its 
length,  it  is  slender,  slightly  compressed,  and  is  obscureh'  sormted 
above. 

The  supraocular  spines  extend  to  about  the  middle  of  the  eye.  The 
antero-lateral  spines  equal  the  supraoculars  in  lengthjigitizedby^^OOQie 
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Tlu»  iiiforior  border  of  i\w  inenis  of  the  iiiaxiUipeds  is  amied  with 
thi(M'  or  more  spines  on  the  proximal  and  one  on  the  distal  end. 

The  ehelipt^ds  are  shorter  than  those  of  J/,  tnni^a.  The  nierus  has 
three  rows  of  ten  or  more  spines  in  ^ood  alignment:  the  surfaces  on 
eaeh  side  of  the  middle  row  are  flat  and  diverge  at  an  angle  of  90 
degrees.  There  are  seven  or  eight  spines  on  the  carpus  and  two  rows 
on  the  inside  of  the  palm;  all  of  the  articles  are  scabrous  throughout. 

The  abdomen  is  unarmed. 

The  type  s|x»cimen  is  an  ovigerous  female,  and  is  more  nearly  perfect 
than  the  others.  Unfortunately,  the  exact  locjilily  is  unknown;  it  is 
labeled  ^'Caribbean  Sea,  1.S84.'"  All  of  the  other  specimens  come  from 
the  north  of  Cuba.  These  specimens  differ  from  the  type  in  having 
the  supraocular  spines  less  divergent  and  in  having  three  spines  on 
the  menis  of  the  maxillijH'ds  where  the  type  has  four;  the  distal 
terminal  spine  is  also  wanting  in  these  specimens.  The  type  measures 
from  the  front  to  the  end  of  the  telson  8l2  mm.;  width,  12  nnn. ;  length 
of  chelipeds,  38  nun.;  length  of  palm,  \)  mm.;  length  of  fingers,  9  mm. 

iMcallty. — Albatross  station  2159;  98  fathoms;  one  male  and  one 
female. 

(Station  27,  Iowa  State  University  Expedition;  two  males  and  one 
female.) 

T^jy..— Cat.  No.  8942,  U.S.N.M. 

MUNIDA  SIMPLEX,  new  species. 

The  carapaee  is  broadest  behind;  the  transverse  ciliated  lines  are 
well  separated;  the  cilia  arc  iridescent  and  extend  forward  one-fourth 
of  the  distance  to  the  next  line.  There  are  six  spines  in  line  near  the 
front  of  the  gastric  area  and  a  single  spine  at  the  extremes  of  the  first 
eiliated  line.  Two  paired  spines  are  situated  in  the  fork  of  the  cei-vi- 
cal  suture,  making  twelve  spines  in  all  on  the  surface  of  the  carajmce. 

The  eyes  are  large;  the  supraocular  spines  extend  to  the  cornea.  In 
the  type  specimen  the  lower  border  of  the  merus  of  the  maxillipeds  is 
armed  wnth  a  long  spine  and  three  rudimentary  ones  in  the  other  speci- 
mens; the  merus  has  but  one  or  two  rudimentary  ones. 

The  chelipeds  are  long  and  cylindrical,  and  under  a  lense  they  are 
lightly  scabrous;  the  scale-like  areas  are  bordered  with  iridescent  cilia. 

The  merus  has  about  twenty-five  spines,  large  and  small,  in  a  dorsal 
view.  The  spines  of  the  cai-pus  are  small ;  there  is  a  row  of  small  spines 
near  the  crest  of  the  palm.  The  hands  are  long  and  a  little  curved 
inward,  and  bent  slightly  downward  from  the  base  of  the  fingers, 
which  are  a  little  longer  than  the  palm.  In  the  specimen  selected  for 
the  type  the  chelipeds  are  unequal;  the  left  one  is  the  smaller,  and 
has  the  most  marked  bend  at  the  base  of  the  fingers,  making  a  large 
shaHow  sinus  in  the  lower  outline;  the  outline  of  the  dactyl  is  con- 
cave; the  curves  in  the  right  hand  are  not  so  strong  as  in  the  left,  and 
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^>etter  represont  the  hands   of  the   throe  speeiniens  from  the  other 
!f*Ations. 

The  length  of  the  body  from  the  front  to  the  end  of  the  telson  in 
U  mm.  The  chelipeds  are  34  and  37  mm.  in  length,  respectively,  and 
the  palm  of  the  right  is  9  mm.;  the  fingers,  9.2  mm. 


Fl«.  19.— MlNinA  SIMPLEX,  X  3. 


Ti/pe.—C2Lt.  No.  7789,  U.S.N. M.,  from  vl/i^^/mv.'^  station  21t>9:  depth 
78  fathoms. 

A  second  specimen  was  taken  at  sbition  2320  in  130  fathoms;  two 
other  specimens  were  taken  at  station  2322  in  115  fathoms:  the  three 
stations  were  off  Habana,  Cuba. 
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MUNIDA  TENELLA,  new  species. 


Fig. '20.— Mini  DA  tenki.la.  x  3. 


The  carapace  is  broadest  in  the  anterior-middle,  tapering  slightly 
forward  to  the  slender  spines  behind  the  ant^fi^i^.^^  The  ciliated  lines 
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are  well  separated,  the  cilia  are  short  and  slightly  iridescent;  the  lines 
are  for  the  most  part  unbroken.  The  gastric  pair  of  spines  is  small, 
and  the  other  spines  of  the  gastric  row  are  very  small;  in  some 
specimens  they  should  be  designated  as  spinules.  There  are  eight 
spines  in  the  gastric  row  and  two  at  the  extremities  of  the  first  cili- 
ated line,  making  ten  spines  on  the  gastric  area.  A  large  spine  occu- 
pies the  area  in  the  fork  of  the  cervical  suture  and  a  second  paired 
spine  the  border  just  behind  the  fork. 

The  rostrum  is  about  twice  as  long  as  the  eyes;  two  or  more 
spinules  break  the  continuity  of  the  sides;  the  upper  border  is  sub- 
serrate.  The  supraocular  spines  are  small  and  reach  only  about  the 
middle  of  the  eyes*. 

The  eyes  are  large,  the  cornea  is  much  inflated,  and  the  pedimcles 
are  very  short. 

The  inferior  margin  of  the  menis  of  the  maxillipeds  is  armed  with 
a  large  spine  on  the  proximal  part  and  by  a  short  spine  on  the  distal 
part.  The  merus  of  the  chelipeds  is  armed  with  three  rows  of  spines, 
the  inner  row  with  seven,  the  middle  with  six,  and  the  outer  with  nine. 

There  are  five  spines  on  the  carpus,  three  on  the  distal  border,  and 
two  small  ones  on  the  inner  margin.  The  upper  margin  of  the  palm 
has  a  row  of  from  ten  to  fourteen  small  spines.  The  ambulatory  feet 
are  spinulose.  The  second  segment  of  the  abdomen  has  a  line  of  six 
spines,  the  third  and  fourth  two  each. 

Length  of  a  large  specimen,  from  the  front  to  the  end  of  the  telson, 
18  mm.;  length  of  chelipeds,  39  mm.;  of  palm,  9  mm.;  of  fingers, 
8  mm.  Taken  by  the  U.  S.  Fish  Commission  steamer  AWatross  at 
several  stations  off  St.  Josephs  Island,  Gulf  of  California,  in  from  39 
to  71  fathoms. 

Type.— CAt.  No.  20540,  U.S.N.M. 

Variations:  The  gastric  row  of  spines  may  have  six  spines  in  small 
specimens.  The  rostrum  may  show  several  spinules  or  none.  The 
second  segment  of  the  abdomen  may  have  but  one  pair  of  spines  in 
some  of  the  smaller  specimens;  usually  six  can  be  made  out  under  a 
lens. 

Genus  MUNIDOPSIS  Whiteaves. 

KEY  TO  THE  SPECIES   OP   MUNIDOP8IH   EXAMINED. 

a.  Eye  spines  present. 
6.  Eye  spines  short,  conical. 
c,  Chelipeds  short,  bearing  but  few  spines. 

d.  Carapace  broadest  behind;  gastric  area  with  six  spines acuUcUa,  p.  316 

d.  Carapace  broadest  in  front;  gastricarea  with  two  spines. 8w/>/?^amo/»a,  p.  327 
c.  Chelipeds  elongated,  bearing  numerous  spines. 
d.  Abdomen  unarmed. 

e.  Auxiliary  eye  spine  at  the  base  of  the  large  eye  spine scabraj  p.  325 

e.  Auxiliary  eye  spine  wanting tanneriy  p.  327 

d.  Abdomen  armed M^ieM'^d^^ 

b.  Eye  spines  long.  o 
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r.  Without  spines  or  teeth  on  the  front  l^hind  the  antennal  peduncle. 

d.  With  four  ppines  on  the  iK)sterior  niai^in  of  the  carapace Itnirdi,  p.  :il7 

d.  Without  spines  on  the  posterior  margin;   marg^in  roughened  hy  a  large 
numl)er  of  sharp  granules. 

e.  Rostrum  straight ardonii,  p.  316 

e.  Bostrum  curved beringanoy  p.  279 

r.  With  spines  or  teeth  on  the  front  behind  the  antennse. 

d.  Spines  wanting  on  the  gastric  area spinoculatUy  p.  327 

d.  Spines  on  the  gastric  area  two  or  more. 

e.  One  eye  spine crasm,  p.  318 

e.  Two  eye  spines. 
/.  Crest  of  palms  spiny. 

g.  Merus  of  chelipeds  with  ten  to  twelve  spines  (exclusive  of  the  ter- 
minal spines) • similiSj  p.  326 

g.  Merus  of  chelipeds  with  six  to  eight  spines verriUi,  p.  291 

/.  Crest  of  palms  not  spiny nidda^  p.  323 

a.  Eye  spines  not  present. 
h.  Rostrum  broad,  with  subparallel  sides;  extentls  considerably  l)eyond  the  eyes 
where  it  terminates  in  a  trident. 
r.  Rostrum  long  and  strongly  l)ent  upward,  as  in  (lalicantha. 

d.  Carapace  without  spines  exce[)t  on  margin expansa,  p.  282 

d.  Carapace  with  spines  on  the  surface giUi,  p.  283 

c.  Rostral  point  short,  horizontal  (Galathodes). 
d.  Gastric  area  armed  with  two  spines  or  spinules. 

e.  Palm  spiny  above  and  below trifida,  p.  329 

e.  Palm  not  spiny minaj  p.  285 

d.  Gastric  area  without  spines  or  spinules. 

e.  Maxillipeds  with  the  inferior  margin  of  merus  armed  with  three  spines. 

/.  Sides  of  rostrum  convex tridentata,  p.  328 

/.  Sides  of  rostrum  straight bahnniensis,  p.  278 

e.  Maxillipeds  with  the  inferior  margin  of  the  merus  armed  with  two  spines. 
/.  Both  spines  slender  from  the  base. 

g.  Carpus  of  chelipeds  with  a  single  long  slender  apine. tenulrostriSf  p.  289 

g.  Carpus  with  three  long  slender  spines ^ latifrons,  p.  321 

/.  Both  spines  not  slender. 

g.  Fingers  of  the  chelipeds  acuminate  from  baseto  tip.acMwinato,  p.  277 

g.  Fingers  not  acuminate modetta^  p.  286 

h.  Rostrum  not  tridentate. 

c.  Abdomen  unarmed. 

d.  Eyes  movable. 

e.  Gastric  area  with  two  very  short  conical  spines platiroatH^i,  p.  324 

e.  Gastric  area  without  spines. 
/.  With  a  sharp  spine  at  the  anterolateral  angle. 
g.  Rostrum  broadest  at  base. 

//.  Spine  of  anterolateral  angle  very  short cylindropus,  p.  281 

h.  Spine  of  anterolateral  angle  long sigshei^  p.  326 

g.  Rostrum  broadest  in  the  middle annatny  p.  316 

/.  Without  spine  on  the  anterolateral  angle. 

g.  Eyes  long,  cylindrical cylindrophthalmm,  pp.  319, 281 

g.  Eyes  short potxta^  p.  324 

d.  Eyes  immovable. 

e.  Surface  of  carapace  smooth,  punctate e^ptnUy  p.  282 

e.  Surface  of  carapace  rough,  coarsely  granulated squamosa^  p.  327 

c.  Abdomen  arnie<l  with  spines  or  tul^ercles. 
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d.  Roetruin  armed  with  lateral  Hpines. 
€.  Roetniiii  armed  with  a  single  pair  of  lateral  npines. 

/.  Posterior  margin  unarmed (Timtcen,  p.  .S20 

/.  Poeterior  margin  armed  with  npines. 

g.  Spines  four  to  six npiniferj  p.  327 

g.  Spines  numerous,  small sericea^  p.  826 

e.  Rostrum  armed  with  two  or  more  spines  on  each  side. 

/.  Eyes  immovable opalescem^  p.  287 

/.  Eyes  movable hmnatUy  p.  320 

d.  Rostnim  not  armed  with  lateral  spines. 
e.  Armature  of  the  abdomen  not  confined  to  the  median  line. 
/.  Armature  of  abdomen  consisting  of  small  conical  spines,  uniform  in 
size,  placed  in  a  double    row    on  the  second,   third,   and  fourth 

segments scohina,  p.  325 

.  Armature  consisting  of  prominent  spines  on  the  median  line  and  a 
single  spine  on  each  side. 

g.  Spines  on  the  posterior  mai^n  of  carapace,  2 serratifrom,  p.  326 

g.  Spines  on  the  poeterior  margin  of  carapace,  more  than  2 .  haMifer^  p.  284 
e.  Armature  of  abdomen  confined  to  the  median  line. 
/.  Gastric  area  armed  with  1  or  more  spines  or  tubercles. 

g.  Rostrum  depressed latiroatriAj  p.  321 

g.  Rostrum  curved  upward. 

A.  Median  line  on  the  gastric  area  free  from  spines viUosa,  p.  330 

h.  Median  line  on  the  gastric  area  armed  with  spines  or  tubercles. 
i.  Orbicular  sinus  w^ell  developed. 
k.  Rostrum  strongly  curved  upwani  and  much  longer  than  the 

eyes robiistOj  p.  325 

k.  Rostrum  nearly  horizontal  and  but  little  longer  than  the  eyes. 

townsendi,  p.  290 
t.  Orbicular  sinus  lacking. 
k.  Carapace  of  nearly  uniform  width,  widest  in  middle,  not  cut 

up  into  lobes tnmplex,  p.  326 

k.  Carapace  not  uniform  in  width,  cut  into  lobes  by  cervical 
sutures.  ^_^ 

/.  Broadest  near  anterior  end lojigirostriSy  p.  322 

I.  Broadest  near  posterior  end cwrvirostra,  p.  319 

/.  Grastric  area  lacking  spines  or  tubercles." 

g.  With  sharp  anterolateral  spines ahbreviatay  p.  315 

g.  Anterolateral  spines  wanting. 

h.  Rostrum  short,  broad,  concave,  apex  rounded. 

1.  Carapace  of  uniform  width longimarui,  p.  322 

t.  Carapace  broadest  in  front carinipeSy  p.  317 

h.  Rostrum  acuminate. 

i.  Lateral  margins  of  carapace  straight qxiadrata,  p.  325 

i.  Lateral  margine  arcuate aspera,  p.  316 

MUNIDOPSIS  ACUMINATA,  new  species. 

The  rostrum  extends  beyond  the  eyes  about  one-third  of  its  length; 
the  base  is  broad;  the  rostral  point  is  twice  as  long  as  the  lateral 
points.  The  antennal  spines  are  a  little  smaller  than  the  rostral  spines. 
The  spines  of  the  lateral  margin  are  four  in  number,  including  the 

«  M.  agpera  may  be  an  exception,  as  the  rough  granules  are  general  on  tl 
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anterolateral  spine.  The  posterior  spine  is  situated  just  behind  the 
branch  of  the  cervical  suture,  as  indicated  b}-  a  slight  notch;  the  ante- 
rior branch  of  the  suture  ends  in  a  notch  just  behind  the  anterolat- 
eral spine;  both  branches  are 
indistinct,  while  the  groove  is 
well  marked  behind  the  gastric 
area. 

The  carapace  is  roughened 
by  short,  granulose  ru^^; 
there  are  no  spines  on  any  part 
of  the  gastric  area.  The  spines 
of  the  ambulatory  legs  are  con- 
fined to  the  crests  of  merus  and 
carpus.  The  chelipeds  have 
spines  on  the  crest  and  on  the 
inner  margin  of  the  merus  and 
on  the  distal  margin  of  the 
carpus. 

The  lower  margin  of  the  hand 
is  nearly  straight,  with  a  slight 
swelling  at  the  palm  and  a  slight 
sinus  at  the  base  of  the  fingers; 
the  fingers  are  acuminate,  the 
outline  of  the  closed  fingers 
from  the  base  to  the  tip  is  tri- 
angular.    This  feature  distin- 
guishes the  species  from  all  related  forms  of  the  subgenus  Galathodes. 
The  two  specimens,  one  male  and  one  female,  were  taken  by  the 
AUxitroas  at  station  2663,  in  421  fathoms,  off  South  Carolina. 
Ti/j}e.—C2it  No.  11490,  U.S.N.M. 

MUNIDOPSIS  BAHAMENSIS,  new  species. 

The  rostrum  is  seven -eighths  as  long  as  it  is  broad  at  the  base, 
measured  from  the  base  to  the  base  of  the  lateral  points;  between  the 
points  it  is  three-fourths  the  length  of  the  base.  The  lateral  teeth  are 
large  and  stand  out  well  from  the  margin.  The  inferior  margin  of 
the  merus  of  the  maxillipeds  is  armed  with  three  spines;  the  proximal 
spine  is  broad  at  the  base;  the  second  is  as  long  and  is  uniform  in 
size;  the  third  is  short,  sometimes  inconspicuous  or  wanting.  The 
merus  of  the  chelipeds  has  two  rows  of  spines  and  two  large  spines 
between  them;  the  carpus  has  a  large  spine  at  the  inner  angle  and  a 
smaller  one  at  the  condyle;  the  palm  is  broad  and  unarmed;  in  large 
specimens  there  is  a  hiatus  between  the  fingers.  The  upper  margins 
of  the  meral  joints  of  the  ambulatory  feet  bear  a  row  of  spines;  the 


Fig.  21.— MUN1DOP8IS  acuminata,  x  2. 
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carpal  joints  have  a  single  8pine  placed  at  the  distal  angle  of  the  upper 
margin. 

Length  of  a  large  male  from  the  front  to  the  end  of  the  telson,  44 
nmi.;  length  of  chelipeds,  51  mm.:  length  of  the  carapace,  18  mm.; 
width,  16  nrni. 

Locality, — AlbatronH  station  2()H9,  352  fathoms,  otf  the  coa^^it  of 
Florida. 

7y/?^.— Cat  No.  20555,  U.S.N.M. 


FlO.  22.— MUNIDOPSIS  BAHAMBN8IS.   X  \\. 


MUNIDOPSIS  BERINGANA/'  new  species. 

Three  specimens  of  a  Munidopsis  were  dredged  in  Bering  Sea, 
which  at  first  sight  would  be  called  2L  ant^mlt;  but  a  careful  examina- 
tion shows  that  the  texture  of  the  carapace  differs,  that  the  rostrum 
is  curved  and  not  as  in  M.  antoiili^  which,  though  directed  upward,  is 
perfectly  straight. 

The  carapace  of  the  Bering  Sea  species  is,  in  its  texture,  more  like 

a  Allowance  must  be  made  for  the  figrure  of  this  speciee,  as  the  sixjcimens  were  soft; 
the  exuvia;  still  partly  attached  to  one.  The  small  one  is,  however,  hard,  and  this 
confinns  the  specific  characters  jjiven  to  the  large  specimens.  The  short  rugose  lines 
of  the  posterior  sides  are  more  marked  in  the  specimens  than  in  the  figure. 
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that  of  the  M.  antonli  figured  by  Henderson  in  the  ChalUagcr  Ano- 
mui-a.  The  shai-p  granules  are  arranged  in  short  lines  or  squanisc  on 
the  posterior  portion  of  the  carapace.  ITie  specimen  figured  has 
about  twenty  short,  sharp  spines  on  the  gastric  area.  The  smallest 
specimen,  a  male,  has  fifteen;  a  large  female,  with  a  part  of  the  exu- 
viae yet  attached,  has  the  same  spination  as  a  specimen  of  M,  antonii 
from  the  Paris  Museum  of  Natural  History  (taken  by  the  Talisinan)^ 
but  otherwise  it  is  like  its  companions.  The  Talimnan  specimen  and 
the  Bering  Sea  species  agree  in  being  broadest  behind  and  tapering 
gradually  forward;  the  Challenger  figure  shows  a  species  slightly  nar- 
rower a  little  beyond  the  middle;  the  figure  of  the  latter  also  shows 


FlO.  23.— MUNIDOPSIS  BERINGANA,  X  | 

a  slight  difference  in  the  spines  of  the  gastric  area — a  single  spine  in 
the  center  where  the  other  species  have  two.  In  comparing  M.  heinn 
gana  with  M,  acultata  Faxon,  the  spination  of  the  gastric  area  i^  verj' 
similar.  The  cornea  of  aculeata  is  much  larger  than  InTinganu  and 
the  eye-spines  smaller;  the  rugae  of  the  posterior  portion  of  the  cara- 
pace are  coarse  and  separated  in  (wuleota^  and  exceedingly  numerous 
and  crowded  in  heniujana 

Length  of  the  large  female,  figured  from  the  middle  of  the  pos- 
terior margin  to  the  margin  behind  the  ey^e,  32  nmi.;  greatest  width, 
28  mm. 

Lipcalhy, — From  Alhafross  station  3«>()3,  1,771  fathoms. 

%>..-t^.at.  xNo.  20557,  U.S.N.M.  D,g„.edby^OOgie 
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MUNIDOPSIS  CYLINDROPUS,  new  species. 

The  rosti-um  18  sharp;  the  distal  one-half  is  triangular  in  croes  sec- 
tion; it  extends  horizontally  forward  beyond  the  eyes  by  about  one- 
half  of  its  length.  From  the  apex  to  the  eyes  the  upper  margin  is  a 
jiharp  ridge;  from  this  point  the  ridge  is  forked,  the  branches  running 
back  to  the  front  of  the  gastric  areolation,  inclosing  a  slight  triangular 
depression.  The  antero-lateral  angles  are  right  angles  with  sharp 
apices;  that  portion  of  the  front  which  lies  between  the  bases  of  the 
antennae  is  much  advanced  beyond  the  line  of  the  angles. 

The  articles  of  the  antennal  peduncles  are  each  about  as  long  as 
broad;  the  ilagelli  are  long  and  thread-like,  reaching 
far  beyond  the  chelipeds. 

The  carapace  is  5.5  mm.  in  breadth  and  6.5  mm.  in 
len^h,  measured  from  the  front  behind  the  eye;  the 
lateral  margin  is  but  slightly  arcuate  from  the  middle 
to  the  front,  but  much  more  so  posteriorly.  The 
areolations  are  protuberant;  the  surface  is  everywhere 
broken  by  raised  transverse  lines  varying  greatly  in 
len^h. 

The  chelipeds  measure  20  mm.  in  length  and  are  fig.  24.— munidop- 
almost  uniformly  1  mm.  in  diameter  throughout,  the  sis^^ylindropus. 
palm  enlarging  to  1.2  mm.  at  the  base  of  the  dactyl. 
The  merus  and  cai-pus  are  granulated,  while  the  palm  is  smooth  and 
slightly  iridescent;  two  spines  arm  the  inner  surface  of  the  merus  and 
two  or  three  the  distal  margins  of  both  merus  and  carpus. 

The  fingers  are  shorter  than  the  palm;  their  prehensile  edges  are 
thin  and  minutely  dentate.  The  ambulatory  feet  are  granulated;  with 
the  exception  of  a  small  gi'aduated  comb  under  the  dactyls  they  are 
free  from  spines. 

The  mei-us  of  the  maxillipeds  is  armed  with  two  spines. 

The  abdomen  is  wanting  in  both  spines  and  tubercles;  the  margins 
of  the  second,  third,  and  fourth  segments  are  raised,  forming  deep 
transverse  channels. 

This  species  in  its  general  appearance  very  much  resembles  Jfuni- 
dopm  cyluulrffphtJialmus^  but  close  inspection  shows  marked  differ- 
ences in  many  characters.  The  latter  species  has  a  much  broader 
rostrum  and  smaller  eyes;  the  carapace  is  much  smoother,  and  its 
antero-lateral  angles  are  rounded. 

This  single  specimen,  a  female  without  eggs,  was  taken  by  the 
Alhatroiss  at  station  3697,  in  265-120  fathoms,  off  Honshu  Island,  Japan. 

7y/>e.— Cat.  No.  26163,  U.S.N.M. 
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and  ambulatory  legs  are  armed  with  tubercular  .spines;  the  ohelipeds 
are  much  shorter  than  the  body. 

Length  of  the  body  from  the  tip  of  the  rostrum  to  the  end  of  the 
telson,  52  mm.;  length  of  the  chelipeds,  30  mm.;  length  of  carapace 
from  the  sinus  behind  the  eye,  20  mm. ;  breadth  in  the  middle,  22  mm. 

LfjcaUty, — Station  2603,  421  fathoms,  off  Florida. 

7^^.— Cat.  No.  20561,  U.S.N.M. 


FlO.  26.— MUNIDOPSIS  EXPAN8A,  IJ. 


MUNIDOPSIS  OILLI,  new  species. 


The  rostrum  projects  forward  and  ends  in  two  horizontal  points  and 
a  sharply  upturned  rostral  point,  as  in  Galicantha.  The  portion  of  the 
front  behind  the  rostrum  is  unarmed.  The  lateral  margins  are  very 
uneven.  A  lobe  bearing  a  small  spine  marks  the  antero-lateral  angles; 
behind  the  angle  is  a  lobe  with  two  points,  followed  by  a  sinus,  then 
another  short  spine  or  point.  There  are  eight  or  more  small  tubercu- 
lar granules  on  the  posterior  border  and  numerous  similar  granules 
scattered  over  the  carapace  and  legs  The  different  areolations  are 
protuberant;  the  gastric  area  is  surmounted  by  three  spines,  placed 
at  the  p)oints  of  an  equilateral  triangle;  there  are  two  short  spines  on 
the  cardiac  area.  The  merus  of  the  maxillipeds  is  armed  with  three 
spines;  the  first  is  very  stout  at  the  base,  the  second  is  slender,  the 
third  is  short 
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The  ehelipeds  are  shorter  than  the  body.  The  second,  third,  and 
fourth  segments  of  the  abdomen  are  each  armed  with  a  single  spine. 

Length  of  body  from  the  rostrum  to  the  end  of  the  telson,  58  mm. : 
length  of  campace  from  behind  the  eyes,  24  mm.;  breadth,  19.5  mm. 

Li)cality. — AlbatrosH^  station  2629,  1,169  fathoms,  off  Bahama 
Islands. 

7y/;t>.— Cat.  No.  20562,  U.S.N.M. 

Named  for  Dr.  Theodore  Gill,  associate  in  zoology,  U.  S.  National 
Museum. 


Fig.  27.— MUNIDOP8I8  OILU,  X  1. 


MUNIDOPSIS  HASTIFER,  nevtr  species. 

The  rostrum  is  mther  broad,  its  sides  are  arcuate,  the  apex  is  acute, 
and  the  margin  is  cut  into  small  serrate  teeth;  a  prominent  carina  runs 
from  the  apex  to  the  highest  part  of  the  gastric  protuberance.  The 
sides  and  front  meet  in  an  obtuse  angle  which  is  armed  at  the  apex 
with  a  small  spine. 

The  front  runs  forward  from  the  angle  to  a  point  almost  under  the 
eye,  then  back  around  the  eye  to  the  rostrum,  leaving  the  eye  in  a 
semicircular  orbit  in  which  the  eye  moves  slightly. 

The  carapace  is  about  one-sixth  longer  than  broad,  the  areolations 
are  protuberant  and  curiously  armed  with  compressed  spines,  many 
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having  sharp  procurved  iK>ints,  especially  those  near  the  sides  of  the 
carapace:  the  gastric  area  has  two  large  spines  of  this  nature  and 
numerous  smaller  ones.  There  are  two  on  the  median  line  on  the 
cardiac  areti.  The  posterior  margin  of  the  carapace  is  raised,  the 
middle  th'rd  is  free  from  spines,  but  on  either  side  of  this  space  is  a 
pair,  rather  large  and  procurved. 

The  chelipeds  are  about  three  times  the  length  of  the  campat^e,  not 
including  the  rostrum;  the  merus  is  set  with  rows  of  elongated  gran- 
ules, the  middle  inner  surface  is  set 
with  three  sharp  spines  on  one 
cheliped  and  with  two  on  the  other; 
there  are  three  spines  on  the  distal 
margin.  The  ai-mature  of  the  car- 
pus Is  similar;  the  palm  is  thickly 
set  with  small  spiny  granules  below, 
large  ones  nm  along  the  upper  mar- 
gin in  a  well-formed  line.  There 
is  a  line  of  hair  along  the  ridge  of 
the  movable  finger;  the  hiatus 
formed  by  the  fingers  is  set  with 
hair.  The  ambulatory  feet  are 
thickly  set  with  spiny  granules. 

The  second  and  tliird  segments 
of  the  abdomen  are  armed  with 
spines,  the  second  segment  has  two 
spines  in  a  central  position  on  the 
posterior    margin,    and    a    paired 

^   ^  ^,  ,  *-  ¥Ui.  2^.— MUNIDOP8I8  HA8TIFER,  X  'if. 

group  of  two  on  tne  surfa<'e  nearer 

the  side;  the  third  segment  has  a  spine  on  the  median  line  on  the  ante- 
rior margin  and  a  pair  separated  by  the  line  on  the  posterior  margin, 
also  smaller  spines  near  the  sides. 

The  cai^apace  of  the  largest  specimen,  a  female  without  eggs,  is  9.5 
mm.  in  length  measured  from  the  orbit,  and  8  mm.  in  width;  the 
chelipeds  are  28  mm.  in  length,  the  palm  at  the  base  of  the  dactyl  is 
3.2  mm.  in  width,  the  fingers  are  4.5  mm.  long,  and  the  palm  6.8  mm. 

Three  specimens  were  taken  at  Alhatrons  station  3697  in  265-120 
fathoms,  off  Honshu  Island,  Japan. 

Ty^^.— Cat.  No.  26164,  U.S.N. M. 

MUNIDOPSIS  MINA,  new  species. 

The  roftitrum  is  about  as  long  as  broad,  measured  from  its  base  to 
the  base  of  the  lateral  points.  The  distance  between  the  lateral  points 
is  about  five-eights  of  the  length  of  the  base.  The  carapace  is  elon- 
gated; the  sides  are  slightly  arcuate  and  armed  with  four  short  spines. 

There  are  two  short  spines  on  the  gastric  area,  «^*^  i^ Jgj  b-^dil^t^tt! 
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A.  M.  Edwards.  The  merus  of  the  maxillipeds  is  armed  with  four 
spines.  The  first  is  very  broad,  but  sharp  pointed;  the  second  is 
slender;  the  third  and  fourth  are  short.  The  merus  of  the  right  che- 
liped  has  a  row  of  small  spines  on  the  upper  margin  and  three  or  four 
large  spines  on  the  inner  surface.  The  carpus  is  armed  on  the  distal 
margin  with  five  spines.  The  palm  is  slender,  a  little  compressed, 
smooth  on  the  sides,  granular  above  and  below. 


Fig.  29.— Munidopsis  mina,  x  1|. 

Length  of  bod}^  from  the  tip  of  the  rostrum  to  the  end  of  the  telson, 
40  mm.;  length  of  carapace  from  the  front  to  the  posterior  margin, 
16  mm.;  width  of  carapace,  12.5  mm. 

Locality, — AlhatrosH^\Si\j\oxi  2818, 392  fathoms,  off  Galapagos  Islands. 

Ty2)e,—G9X,  No.  20557,  U.S.N.M. 

MUNIDOPSIS  MODESTA,  new  species. 

The  rostrum  is  broad;  the  rostral  point  is  very  much  longer  than 
the  lateral  points  at  its  base. 

The  antero-lateral  and  other  marginal  spines  are  small  for  this  sec- 
tion of  the  genus.     The  carapace  is  inconspicuously  set  with  short  hair; 
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the  hair  on  tlio  chelip^^ds  and  ambulatory  logs  is  long,  hut  not  at  all 
dense.    There  arc  no  spines  on  the  carapace. 

The  inferior  margin  of  the  menus  of  the  maxillipeds  is  armed  with 
two  short,  shaq^-pointed  teeth.  The  spines  on  the  merus  of  the  cheli- 
peds  vary  in  number,  in  most  specimens  there  are  four  or  five  on  the 
inner  surface.  There  is  but  a  single  true  spine  on  the  carpus,  situated 
at  the  inner  angle.  The  hands  are  smooth;  the  palms  are  rather 
broad.  The  ambulatory  feet  are  almost  unarmed;  the  terminal  spines 
of  the  meral  and  carpal  joints  are  the  most  conspicuous. 


Fig.  30.— MuNiix^psis  modi:  .a,  x  3. 

Length  of  the  carapace  from  the  front  behind  the  eyes,  8.5  mm.; 
breadth  of  cai-apace,  7  mm. ;  length  from  the  tip  of  the  rostrum  to 
the  end  of  the  telson,  22  mm. ;  length  of  chelipeds,  22  mm. 

Locality. — AlhatroHs  station  2818, 392  fathoms,  off  Galapagos  Islands. 

%?r.— Cat.  No.  20553,  U.S.N.M. 

A  number  of  specimens,  one  small  female  with  eggs. 

MUNIDOPSIS  OPALESCENS,  new  species. 

The  rostrum  is  sharp  pointed,  triangular  in  section,  armed  on  the 
sides  with  three  or  four  spines  irregularly  placed.  The  carapace  is 
subquadrangular  in  shape;  the  antero-latei-al  angles  are  armed  with  a  3 
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single  spine,  which  stands  out  diagonally  and  curves  forward.  The 
areolations  are  very  protuberant;  three  spines  arise  from  the  gastric 
area,  a  transverse  pair  near  the  front  and  one  on  the  median  line 
farther  back.  There  is  a  large  spine  on  the  cardiac  area,  followed  by 
one  or  more  smaller  ones;  three  spines  on  the  post-branchial  area  are 
in  line  near  the  margin;  behind  the  antero-lateml  angles  there  are 
three  spines  on  the  margin.     The  posterior  border  i^  armed  with  six  or 


Fig.  ;il.— Muniix)P81S  ofaljsscenb,  2|. 

more  spines.     In  addition  to  the  spines  enumerated  there  are  a  variable 
number  of  spinules  and  spiny  granules  scattered  over  the  surfax-e. 

The  second  segment  of  the  abdomen  is  armed  with  two  large  spines; 
anterior  to  these  at  the  sides  are  one  or  more  paired  spinules.  The 
third  segment  is  armed  with  four  spines,  a  pair  on  each  of  the  two 
ridges;  the  anterior  pair  are  the  larger.  The  inferior  margin  of  the 
merus  of  the  maxillipeds  is  armed  with  four  spines,  the  third  is 
usually  the  shortest;  the  superior  margin   has  three  or  four   }suiall 
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The  chelipeds  are  «lender;  the  spines  on  the  merus  are  distantly 
placed  in  three  principal  rows;  there  is  a  very  large  spine  at  the  inner 
angle  of  the  carpus;  many  smaller  ones  are  arranged  in  three  rows. 
The  palm  has  a  single  row  of  spines  on  the  superior  margin;  the 
fingers  are  short.    Color  very  light,  with  br  lliant  opalescent  reflections. 

Length  of  a  female  from  the  margin  behind  the  eyes  to  the  end  of 
the  telson,  20  nun.;  length  of  chelipeds,  27  mm. 

Locality. — Albatross  station  2781  in  348  fathoms  and  2785  in  449 
fathoms,  off  Patagonia. 

Type.—CBt.  No.  20558,  U.S.N.M. 

MUNIDOPSIS  TENUIROSTRIS,  new  species. 

The  length  of  the  rostrum  from  base  to  tip  is  equal  to  one-half  the 
width  of  the  carapace  at  the  antero-lateral  angles;  the  distance 
between  the  lateral  points  is 
two-fifths  of  the  length  of 
the  base.  The  carapace  is 
hairy  and  devoid  of  spines; 
the  anterior  half  of  the  lat- 
eral margin  is  straight  in  the 
male  and  a  little  arcuate  in 
the  female;  the  margin  be- 
tween the  spine  above  the 
antennae  and  the  base  of  the 
rostrum  is  transverse;  the 
antero-lateral  and  other 
spines  of  the  margin  are 
Hubequal. 

The  inferior  margin  of 
the  merus  of  the  maxillipeds 
\»  armed  with  two  slender 
spines  and  one  very  short 
conical  one.  There  are  two 
rows  of  spines  on  the  merus 
of  the  chelipeds,  with  two 
large  spines  between  them; 
the  hands  are  flattened  and 
a  little  elongated. 

Length    of  the  carapace 
from  the  margin  behind  the 
eye  to  the  middle  of  the  posterior  margin  is  11  mm.;  breadth  of  cara- 
pace, 9  mm. ;  length  of  cheliped,  32  mm. 

Locality, — Alhatross  station  2415,  440  fathoms,  off  the  coast  of 
Georgia. 

Type.-C^t.  No.  20560,  U.S.N.M.  Digitized  by  GoOglc 


Fig.  32.— Munidopsis  tenuirostris,  x  2. 
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MUNIDOPSIS  TOWNSENDI,  new  species.  | 

The  carapace  is  a  little  longer  than  wide,  ineiisuriug  from  the  base 
of  the  rostrum.  In  shape  it  is  almost  as  quadnite  as  M.  quad/ratu» 
Faxon.  The  areolations  are  protuberant,  and  the  entire  surface  is 
thickly  set  with  tubercular  granules  subequal  in  size.  These  granules 
extend  to  the  end  of  tbe  rostrum.  The  rostrum  is  short  and  narrow, 
extending  but  little  beyond  the  eyes.  A  tooth  on  the  margin  behind 
the  antennee  forms  the  outer  angle  of  the  orbital  sinus. 

The  posterior  margin  is  armed  with  granules  of  the  same  size  and 
character  as  the  surface  of  the  carapace. 

The  second  and  third  segments  of  the  abdomen  are  armed  each  with 
a  large  tubercle;  the  tubercles  and  the  surfaces  of  the  segments  are 

covered  with  the  same  granulations  as  the 
carapace;  the  other  segments  are  smooth. 
The  upper  surface  of  the  merus  of  the 
cheliped  is  armed  with  about  fifteen  short 
and  very  stout  spines;  the  lower  surface  is 
semicylindrical  and  smooth;  the  carpus  is 
armed  with  nine  to  twelve  short  tubercles. 
The  palm  is  rather  longer  than  the  fin- 
gers and  a  little  narrower.  On  the  outer 
surface,  in  line  with  the  gape  of  the 
fingers  of  the  right  hand,  are  the  three 
largest  spines  on  the  cheliped;  near  the 
crest  and  parallel  with  the  line  of  large 
spines  is  a  row  of  very  much  smaller  ones. 
The  fingers  are  compressed,  thin,  and 
evenly  toothed  on  the  prehensile  edges.  On  the  left  hand  the  three 
spines  behind  the  gape  are  replaced  by  six  smaller  ones,  and  one  or 
two  of  the  parallel  rows  are  hardly  indicated. 

The  merus  of  the  ambulatory  feet  is  tubercular  or  spiny  on  the  distal 

half,  the  cai-pus  is  tubercular,  and  the  propodus  is  smooth  with  the 

exception  of  a  lino  of  three  to  four  conical  spines  on  the  upper  surface. 

The  dactyls  are  short  and  much  curved.     The  merus  of  the  maxilli- 

peds  is  armed  with  two  short,  stout  spines. 

Length  of  cai-apace,  from  base  of  rostrum,  7  mm. ;  greatest  width, 
8  mm. 

Named  for  Mr.  C.  H.  Townsend,  who  served  as  naturalist  on  the 
U.  S.  Fish  Commission  steamer  AWatroHH, 
The  tyi)e  is  a  female  with  eggs  from  Albatross  station  2818. 
Ty^?^.— Cat.  No.  26167,  U.  S.  N.  M. 


Fig.  33.— MUNIDOPSIS  townsendi, 
a  X  34,  6  X  2. 
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MUNIDOPSIS  VBRRILLI,  new  species. 

The  ro.struin  is  slender  and  triangular  in  cross  section;  the  upper 
mar^n  runs  back  as  a  carina  to  a  jx^int  behind  the  spines  of  the  gas- 
tric region;  the  rostrum  is  slightly  bent  upward.  The  front  from  the 
base  of  the  rostrum  to  a  point  under  the  anterolateral  spine  is  nearly 
straig^ht  and  is  at  an  angle  of  about  45  degrees  to  the  median  line.  The 
eyestalks  are  armed  with  two  spines,  of  which  the  inner  is  much  the 
longer.  The  carapace  is  iridescent;  the  short  and  rather  elevated 
ruga?  are  hairy.     The  abdomen  is  unarmed. 


Fig.  34.— Mumdopsis  VEr.»iLLi,  x  If. 

The  merus  and  carpus  of  the  ambulatory  legs  are  spiny.  The  merus 
of  the  chelipeds  is  triangular  in  cross  section;  it  has  four  spines  on  the 
upper  ridge  and  two  on  the  inner;  there  are  five  or  six  spines  on  the 
carpus,  and  two  prominent  spines  on  the  crest  of  the  palm;  the  pre- 
hensile edges  of  the  fingers  are  evenly  dentate. 

This  species  is  related  to  M,  hre  turn  ana  Henderson  and  to  M.  ciliata 
Wood-Mason  and  to  M,  nitida  Milne-Edwards. 

Taken  by  the  Alhatross  at  stations  2919  and  2923,  off  southern 
California. 

Named  for  Prof.  A.  E.  Verrill. 

Tf/pt,— Cat.  No.  20656,  IT. S.N. M. 
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Genus  UROPTYCHUS  Henderson. 

KEY   TO   THE  8PBCIES  OK   rROPTYCHUS   EXAMINED. 

a.  Lateral  margin  of  the  carajiace  armed  with  spines  or  spinules. 
b.  Merus  without  spines,  except  at  the  articulation  with  the  (rarpus. 
c.  Rostrum  but  little  longer  than  the  eyes. 

(I.  (iastric  region  smooth armaiu*,  p.  330 

(I.  (iastric  region  rough scandenSj  p.  298 

('.  Rostrum  about  twice  the  length  of  the  eyes granxUaiusy  p.  293 

h.  Merus  spiny. 
c.  Spines  on  the  merus  few. 

d.  Rostrum  broad,  triangular,  not  twice  as  long  as  the  eyes minvius^  p.  296 

d.  Rostrum  about  three  times  the  length  of  the  eyes apiniger,  p.  298 

c.  Spines  on  the  merus  numemus. 

d.  Without  spines  on  the  gastric  region hdbUj  p.  331 

d.  With  spines  on  the  gastric  region. 

e.  Spines  on  the  lateral  margin  short  and  stout pube9cen»y  p.  332 

e.  Spines  on  the  lateral  mai^n  long  and  slender. 
/.  Chelipeds  long  and  slender;  spines  on  the  crest  of  the  pahn  larger  and 

more  numerous  than  those  of  the  lower  margin apinosus,  p.  333 

/.  (/helipeds  stout,  with  spines  of  the  crest  and  lower  mai^gin  longer  and 

about  equal  in  size  and  number princepSy  p.  296 

a.  Lateral  margin  of  the  carapace  unarmed. 
h.  Carapace  and  legs  densely  spinulose  (including  lateral  margin)  ..rugomSf  p.  333 
h.  Carapaire  not  spinulose. 

c.  Carapace  pubescent capUlalus^  p.  293 

c.  Carapace  not  conspicuously  pubescent. 
d.  Rostrum  about  twice  the  length  of  the  eyes. 

e.  Cornea  not  larger  than  the  eyestalk .jamcncensisj  p.  294 

e.  Cornea  spreading,  much  larger  than  the  eyestalk nitidut,  p.  332 

(Z.  Rostnmi  not  twice  as  long  as  the  eyes. 

e.  Rostrum  cylindrical bretnjt,  p.  292 

e.  Rostrum  flat,  triangular. 

/.  Outline  of  hands  arcuate  on  both  margins undferj  p.  333 

/.  Outline  of  hands  straight  on  both  margins. 

y.  Rostrum  longer  than  eyes occiderUcUiSt  p.  332 

g.  Rostnim  much  shorter  than  eyes scamlmSy  p.  297 

UROPTYCHUS  BREVIS,  new  species. 

The  rostrum  is  short,  subcylindrical,  and  blunt.  The  only  armature 
of  the  carapace  is  at  the  antero-lateral  angles,  from  which  a  fingerlike 
tubercle  extends  directly  forward. 

The  carapace  is  remarkable  for  its  dimensions,  being  much  broader 
than  long;  the  broadest  portion  is  near  the  posterior  margin;  the 
front  is  a]K)ut  one-half  the  breadth;  the  sides  are  immargiuate. 

The  merus  of  the  maxillipeds  is  unarmed.  The  merus  of  the  cheli- 
ped  is  cylindrical,  armed  at  the  distal  upper  angle  with  a  single  small 
spine;  the  carpus  is  a  little  compressed,  with  a  row  of  5  small  tuber- 
cles on  the  upper  margin  and  a  spine  and  2  tubercles  on  the  distal 
border.     I'he  palm  is  compressed  to  a  thin  crest  above;  the  crest  is 
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Fig.  86.— Uboptychub  brevis,  x  H. 


.serrate;  the  fingers  touch  only  at  the  tips;  a  tubercle^  on  ea<*h 

across  the  hiatus.     The  propodal 

joints  of  the  ambulatory  legs  are 

flattened  and  curved,  forming  more 

than   a   semicircle   in    connection 

with  the  cuned  dactyls. 

Length  of  the  carapace  from  the 
margin  behind  the  eyes  to  ttrf  end 
of  the  median  line,  5.5  mm.; 
breadth,  6.8  mm.;  length  of  ros- 
trum, 1.5  mm. 

Locality.  — Albatross  station 
2351  in  i26  fathoms,  lat.  22-  41' 
00"  N.;  long.  84^  16'  30"  W.,  oflT 
Yucatan. 

Tf/pe.—C^t  No.  20566  U.S.N.M.,  female  with  eggs. 

UROPTYCHUS  CAPILLATUS,  new  species. 

The  rostrum  is  as  long  as  the  carapace;  its  breadth  at  the  base  is 
equal  to  one-half  of  its  length.  The  carapace  is  broader  than  long, 
aimed  on  the  lateral  margin  with  a  number  of  spin- 
ules;  all  surfaces  are  gi'anular  and  covered  with  short 
hair.  This  species  is  mucTi  nearer  to  IT.  inigosus  than 
to  an}^  other  in  the  collection;  it  differs  in  having  a 
dense  coat  of  short  hair  where  in  ni^os^is  it  is  long 
and  scattering;  the  spines  of  the  margin  of  the  am- 
bulatory legs  are  smaller  and  more  numerous  in  caj)- 
Hiatus;  the  upper  margins  of  the  propodal  joints  of 
the  ambulatory  legs  are  spiny  only  on  the  proximal 
half  in  nu/osus.  In  this  species  the  whole  margin  is 
spiny.  The  chelipeds  are  wanting  in  both  specimens. 
Length  of  carapace,  3  mm. ;  breadth,  4  mm. ;  length 
of  rostrum,  3  mm. 

L(>€alitij, — Albatross  station  2358  in  167  fathoms, 
lat.  20^  59'  00"  N.,  long.  86^^  23'  00"  VV. 
Ti/pe,—€ht  No.  20565  U.S.N.M. 

UROPTYCHUS  GRANULATUS,  new  species. 

The  rostrum  of  a  large  female  is  5  mm.  long,  is  broad  at  the  base, 
and  sharp  at  the  apex.  It  is  slightly  depressed,  in  conformity  to  the 
cui-ve  of  the  convexity  of  the  carapace;  it  is  deeply  concave  at  the 
ba.se.  The  antero-lateral  angles  are  armed  with  stout  spines.  Near 
this  is  d  smaller  spine  at  the  outer  angle  of  the  broad  and  deep  orbital 
.sulcus.  The  lateral  margins  of  the  carapace  are  very  strongly  arcuate 
and  unevenly  sen-ate.     There  is  a  spine  on  the  niafjgju  ^b^lg^^^ 


Pig.  86.— Uboptychub 

CAPILLATUS,  y  3  j. 
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anterior  hranrh  of  the  cervic*al  depression  and  one  behind  the  |X)stin-ior 
bi-an<  li.  On  the  carapace  near  the  first  spine  there  is  a  tulx^rcle  which 
in  a  smaller  female  is  replaced  by  a  spine;  in  a  third  and  much 
smaller  sj^ecimen  this  spine  is  but  slightly  indicated  and  the  serrations 
and  spines  are  inconspicuous. 

The  surface  of  the  carapace  is  set  with  large,  well-separated  granules. 
The  chelipeds  are  long,  cylindrical,  and  free  from  spines,  except  at 
the  ailiculations.  The  surfaces,  however,  have  the  same  character  of 
granulations  as  the  carapace.  The  ambulatory  legs  are  smooth;  the 
dactyls  have  a  row  of  short,  horny  teeth,  which  form  a  comb  on  the 
lower  margin. 


Fig.  37.— Uroptychus  gbani'Latts,  x  1. 

Length  of  carapace,  11  mm.;  breadth  between  the  anterolateral 
angles,  7  mm.;  a  little  behind  the  middle,  12  mm.;  at  the  posterior 
margin,  10  mm.;  length  of  chelipeds,  59  mm.;  of  the  palm,  18  mm.; 
of  the  fingers,  8  mm. 

Taken  by  the  Albatross  at  station  2818  in  392  fathoms,  Galapagos 
Islands.     Three  females,  the  two  largest  with  eggs. 

Type.—Q^L  No.  20507  U.S.N.M. 

UROPTYCHUS  JAMAICBNSIS,  new  species. 

The  rostrum  is  deeply  excavated  on  the  basal  half  of  its  surface;  it 
is  flat  above  and  below.  The  surface  of  the  carapace  is  moderately 
swollen;  the  lateral  margins  are  arcuate,  ending  a^t^y^^ji-ntero-lateral 


«>i3n.  SOME  NEW  DEEP  SEA  CRUSTACEANS- BENEDICT.  295 


aogles  in  a  small  paired  spine.  The  carapace  is  smooth,  glabrous,  and 
punctuate  under  a  lens.  The  chelipeds  are  long;  the  carpus  is  much 
longer  than  the  merus  and  equal  to  the  palm;  both  merus  and  carpus 
are  cylindrical;  the  palm  is  compressed;  the  fingers  are  less  than  one- 
half  the  length  of  the  palm;  the  merus  and  carpus  have  a  spine  at 
each  of  the  anterior  condyles. 


Fig.  38.— Uroptychus  jamaicensis,  x  1|. 

Length  of  the  carapace,  8  mm. ;  greatest  breadth,  9  mm. ;  length  of 
the  rostrum  from  the  margin  behind  the  eyes,  5  mm.;  breadth  of  ros- 
trum at  base,  2.5  mm. 

Locality.— Albatross  station  2117,  in  683  fathoms,  lat.  15^  24' 40"  N., 
long.  63^  31'  30"  W.,  Caribbean  Sea. 

Type.— Cat.  No.  20568,  U.S.N.M. 

Digitized  by  VjOOQ IC 


296 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


UROPTYCHUS  MINUTUS,  new  species. 

The  rostrum  is  long,  sharp,  and  broad  at  the  base ;  the  sides  are  straight 
The  carapace  is  broadest  near  the  posterior  margin;  the  latei-al  mar- 
gins are  armed  with  six  or  seven  spinules,  and  converge  to  a  narrow 
front.  The  species  is 
remarkable  for  the 
large  size  of  the  hands. 
The  palm  is  com- 
pressed; the  immobile 
finger  is  longer  than 
the  dactyl,  which 
closes  inside  of  its 
hooked  apex;  there 
are  several  large 
spines  on  the  merus 
and  carpus.  The  pro- 
podal  joints  of  the  am- 


FlG.39.— UROPTYCHUS  MINUTUS,   X  3|. 


Fig.  40.— Uroptychus  princsps,  x  IJ. 


bulatory  legs  have  four  or  five  long,  slender  spines  on  the  lower  margin. 

This  is  the  smallest  species  examined.  Length  of  carapace,  3  mm.; 
chelipeds,  10  mm. 

Locality, —Alhatross  station  2120,  in  73  fathoms,  off  Trinidad. 

7y^£^.— Cat.  No.  7833,  U.S.N.M. 

UROPTYCHUS  PRINCEPS,  new  species. 

The  rostrum  is  long,  sharp  pointed,  broad  at  the  base  and  curved 
downward;  four  or  five  small  spines  lie  along  its  margins  irregularly 
placed.  The  cai-apace  is  broader  than  long,  flattened,  armed  on  the  mar- 
gin with  fine,  long,  slender  spines.  A  row  of  spines  extends  across  the 
carapace  a  little  behind  the  front;  the  row  is  interrupted  in  the  middle. 
There  are  numerous  spinules  on  the  carapace  near  the  margins. 
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The  upper  distal  angle  of  the  merus  of  the  maxillipeds  i«  armed 
with  a  single  spine;  the  corresponding  angle  of  the  following  joint 
with  two. 

There  are  four  lines  of  spines  on  the  merus  of  the  chelipeds;  the 
spines  near  the  distal  margin  are  long;  there  are  seven  rows  on  the 
carpus;  the  palm  is  compressed  and  long;  eleven  spines  on  the  crest 
and  fifteen  on  the  lower  margin;  a  few  spinules  are  placed  on  the 
outer  surface  near  the  carpus  and  crest;  the  inner  surface  is  smooth. 

The  ambulatory  legs  have  a  single  row  of  spines  on  the  crest  of  the 
meral  and  carpal  joints;  the  meral  joints  have  two  additional  rows 
below. 

The  carapace  is  12.5  mm.  in  length  and  13.5  mm.  broad.  The  ros- 
trum is  5.5  nmi.  long;  the  chelipeds  55  mm.  in  length. 

LrjcaUty.—Albatrim  station  2752,  in  281  fathoms,  lat.  18^  84'  00"  N., 
long.  61^  04'  00"  W.,  Lesser  Antilles. 

72^.— Cat.  No.  20564,  U.S.N.M. 

UROPTYCHUS  SCAMBUS,  new  species. 

The  rostrum  is  triangular,  its  apex  reac;hes  the  base  of  the  cornea. 
The  front  is  cut  back  into  semicircular  orbits,  which  arc  continuous 
with  the  rostrum  on  the  inside  and 
nearly  so  with  the  finger-like  projection 
at  the  antero-lateral  angles  which  guard 
the  outer  angles  of  the  orbital  sinus. 
The  carapace  is  broader  than  long, 
measuring  7  mm.  in  length  to  8  mm.  in 
breadth,  it  is  convex  in  all  directions, 
and  has  no  marginal  or  other  spines; 

the  surface  is  glabrous;  the  sides  are  kw.  4i.-UEOPTYc^m:AMBUH, 
prolonged  at  the  anteio-lateral  angles 
into  finger-like  processes,  which  do  not  suggest  spines.  In  shape  the 
carapace  is  triangular,  with  rounded  posterior  apices  and  the  anterior 
apex  cut  oft*  to  make  room  for  the  eyes  and  other  appendages. 

The  merus  of  the  maxillipeds  is  unarmed. 

The  elongated  chelipeds  are  unarmed,  with  the  exception  of  some 
slight  projections  at  the  distal  margins  of  the  merus  and  carpus  and 
two  tubercles  in  the  gape  of  the  fingers. 

The  ambulatory  feet  are  cylindrical;  the  dactyls  are  subprehensile, 
and  armed  beneath  with  a  row  of  little  spines  which  are  hidden  by  a 
dense  growth  of  hair. 

It  will  be  seen  by  the  figures  that  this  species  is  very  closely  related 
to  UroptychushrevlH  oi  the  Antillian  region;  the  subprehensile  dac- 
tyls common  to  l)oth,  in  conjunction  with  the  proportions  of  the  cara- 
pace, might  well  enough  warrant  generic  distinction,  if  the  genus  as 
at  present  constituted  was  overcrowded,  which  can 
for  it. 
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Fig.  42.— Uroptychus  scandens, 
x4. 


The  type  and  only  specimen  is  a  female  with  eggs,  dredged  by  the 
AlhitroHH  off  Honshu  Island,  Japan,  at  station  3706,  in  337  fathoms. 
Type.—C9Lt  No.  26165,  U.S.N.M. 

UROPTYCHUS   SCANDENS,  new  species. 

The  rostrum  is  al)out  1.2  mm.  in  length,  narrow,  pointed,  concave 
above.     The  posterior  line  of  the  orbital  sinus  is  but  little  behind  the 

line  of  the  antero-lateral  angles.     The  eyes 
are  cylindrical  and  about  1  mm.  in  length. 

The  carapace  is  4  mm.  in  length,  measured 
from  the  orbit  to  the  posterior  margin  at  the 
median  line  and  4.5  mm.  in  breadth. 

The  lateral  margins  are  spinulose;  a  few 
spinules  are  placed  along  the  side  of  the  gas- 
tric region,  replaced  on  the  front  of  the  re- 
gion by  granules.  The  antero-lateral  angles 
are  armed  with  spines  a  little 
larger  than  those  of  the  margin. 

The  chelipeds  are  long,  slender,  and  altogether  lack- 
ing in  armature,  with  the  exception  of  a  tubercle  on  the 
prehensile  edge  of  the  movable  finger;  the  opposing 
finger  has  a  sulcus  into  which  the  tubercle  nicely  fits. 

The  dactyls  of  the  ambulatory  feet  are  short  and 
blunt;  a  fringe  of  short  sharp  spines  render  them  pre- 
hensile in  no  small  degree.  The  carapace  and  legs  are 
set  with  long  fine  hair. 

The  t3'pe  and  only  specimen  is  a  female,  with  eggs, 
dredged    by    the  Alhatnu^s  at  station  3715,  in  68-65 
fathoms,  off  Honshu  Island,  Japan. 
7yj96.— Cat.  No.  26166,  U.S.N.M. 

UROPTYCHUS  SPINIGER,  new  species. 

Fio.  48.— UboPTY- 

The  rostrum  is  slender  and  sharp  pointed,  concave  on  ^«^»  spinigrb, 
the  upper  surface  of  the  basal  half.  The  antero-lateral 
angles  of  the  carapace  are  marked  by  large  and  very  sharp  spines. 
The  lateral  margins  are  armed  with  spines  of  uneven  size,  the  one 
behind  the  antero-lateral  is  small,  followed  by  a  large  one,  which  in 
turn  is  followed  by  two  much  smaller  ones. 

The  meral  and  carpal  joints  of  the  maxillipeds  are  each  armed  on 
the  distal  upper  angle  with  a  single  spine.  The  coxa  and  ischium  of 
the  chelipeds  are  each  armed  with  a  single  spine;  the  merus  with  six 
very  stout  spines,  three  in  a  transverse  row  on  the  proximal  portion, 
two  near  the  middle,  and  one  on  the  disttil  margin;  there  are  three  or 
four  on  the  surface  of  the  carpus  and  four  short  conical  spines  on  the 
border  next  the  palm.     The  merus  of  the  ambulaton'^^legs  has  two 

J.,  I  1  Digitized  by  VjOOVr- 
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Length  of  carapace^  3.7  mm.;  breadth,  4  mm.;  length  of  rostrum, 
8  mm.;  length  of  chelipeds,  18  mm. 
Licality, — Alhatross  station  2152,  in  387  fathoms,  off  Habana. 
Trfpe,—C9Li.  No.  7795, U.S.N.M. 

Genus  PTYCHOGASTER  A.  Milne-Edwards. 
PTYCHOGASTER  DEFENSA,  new  species. 


^ 


FlO.   U.— ITYCHlKiAOTER  DEFENSA,  X  1. 


The  rostrum  is  slender  and  styliform,  about  twice  as  long  as  the 
eyes.     The  gastric  area  is  armed  with  seven  slender  spines  similar  to 
the  rostrum  in  appeamnce,  but  somewhat  shorter;  one  is  placed  in  the 
center  of  the  area  and  the  others  at  equal  intervals  f roi^ji^^lgj  ^^cu^ii^^MJie 
Proc.  N.  M.  vol.  xxvi— 02 21 
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circle;  four  spines  on  the  cardiac  area  form  a  square;  there  Ure  six 
paired  spines  on  the  branchial  areas  and  one  on  the  hepatic. 

The  first  and  second  segments  of  the  abdomen  are  each  armed  with 
a  row  of  large  spines;  the  third,  fourth,  and  fifth  segments  have  a 
large  paired  spine  on  the  side  with  a  smaller  spine  close  behind  it; 
the  sixth  segment  has  a  group  of  about  twelve  spines.  The  spines  of 
the  legs  are  long,  slender,  and  curved,  numerous  but  not  crowded. 

This  species  is  distinguished  from  P.  iiivestigatoris  Alcock  and 
Anderson  by  the  larger  size  and  lesser  numbers  of  the  spines  on  the 
chelipeds  and  ambulatory  feet,  and  by  the  armature  of  the  abdomen. 
The  spines  of  the  carapace  seem  to  be  a  little  longer  in  P.  defensa^  but 
in  general  the  species  are  closely  related. 

Length  of  body  from  the  margin  behind  the  eyes  to  the  end  of  the 
telson,  33  mm.;  of  the  cheliped,  104  nmi.;  of  the  first  ambulatory  leg, 
60  mm. 

Locality, — Alhatrass  station  2818,  in  392  fathoms,  Galapagos  Islands. 

7y^<^.— Cat.  No.  20563,  U.S.N.M. 

LIST  OF  KNOWN  MARINE  SPECIES  OF  GALATHEIDiE. 

GALATHEA  ACANTHOMERA  Stimpaon. 

Galathm  amrUhamera  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  I8&S,  p.  252. 
Bonin  Islands,  between  coral,  at  a  depth  of  1  fathom. 

GALATHEA  ACULEATA  HasweU. 

Galathea  octUeaia  H aswbll,  Proc.  Linn.  Soc.  New  South  Wales,  VI,  p.  761 ;  Cat 
Aiist.  Crust.,  1882,  p.  162. 

GALATHEA  AEGYPTIACA  Paulaon. 

GaUUhea  aegifptiaca  Paulson,  Izsledovaniya  Rakoobraznikh  Krasnago  Morya,  I, 
Kief,  1875,  p.  94,  pi.  xii,  fig.  1-lb. 

GALATHEA  AFFINIS  Ortmann. 

Galathea  affinw  Ortmann,  Zool.  Jahrb.  System.,  p.  252,  1892,  pi.  ii,  fig.  9. 

GALATHEA  AGASSIZI  A.  Milne- Edwards. 

GaUdhea  agait»izi  A.  Milnk-Ed wards.  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  47.— 
A.  Milne-Edwards  and  E.  L.  Bouvikr,  Ann.  Sci.  Nat.  Zool.,  (7),  XVI,  1894, 
p.  252;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  17,  pi.  i,  figs.  6-15. 

West  India  region. 

GALATHEA  ANDREWSI  Kinahan. 

Galathea  andreirsfi  Kinahan,  Proc.  Nat.  Hist.  Soc.,  Dublin,  II,  p.  58,  pi.  xvi, 

fig.  H. 
Galathea  intermedia  Bonnier,  Bull.  Sci.  France  et  Belg.,  (3),  XIX,  1888,  p.  1.30. 

Specimens  in  the  Museum  can  be  distinguished  iroj^^^itUeniuMiia 
(see  key,  p.  247);  the  review  is,  however,  incomplete        ^ 
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QALATHEA  AUSTRALIBNSIS  Stimpson. 

GaUxthea  auttralienm  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  251. 
GakUhea  augtraliensis  Habwsll,  Cat.  Aust.  Crust.,  1882,  p.  161. 

GALATHEA  BREVIMANA  Paulson. 

Galathea  brevimana  Paulson,  Izsledovaniya  Rakoobraznikh  Krasnago  Morya,  1, 
Kief,  1875,  p.  95. 

GALATHEA  CALIPORNIENSIS,  new  species,  see  p.  247. 
GALATHEA  CORALLICOLA  Haswell. 

Galathea  coraUicota  Haswell,  Cat.  Aust.  Crust.,  1882,  p.  162;  Proc.  Linn.  Soc, 
New  South  Wales,  VI,  p.  761. 

GALATHEA  DEFLEXIFRONS  Haswell. 

Galaikea  deflexifrans  Haswell,  Proc.  Linn.  Soc.  New  South  Wales,  VI,  p.  761; 
Cat,  Aust  Crust.,  1882,  p.  163. 

Albany  Passage,  among  Comatulids. - 

GALATHEA  DISPERSA  Spence  Bate. 

Galathea  dispersa  Spence  Bate,  Jour.  Proc.  Linn.  Soc.  Lond.,  Zool.,  Ill,  1859, 
p.  3.— BoNNiKB,  Bull.  Scient.  France  etBelg.,  (3),  XIX,  1888,  p.  154,  pi.  xiii, 
figs.  1-^.     (See  for  synonymy.) 

GALATHEA  ELEGANS  Adams  and  White. 

Galathea  elegans  Adams  and  White,  Zool.  Samarang,  Crustacea,  pi.  xn,  fig.  7. — 
Haswell,  Cat.  Aust.  Crust.,  1882,  p.  163. 

Ilolborn  Island,  20  fathoms. 

GALATHEA  GIARDI  Th.  Barrois. 

Galathea  ffiardi  Th.  Barrois,  Crust.  Podopht.  de  Concameau,  1882,  p.  22;  Cat 
des  Crust.  Marins  Keimeillis  aux  Azores,  1888,  p.  21,  pi.  11,  fi^.  1. 

GALATHEA  GRANDIROSTRIS  Stimpson. 
Galaihea  grandiTogtrin  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  252. 
Japan,  Kagosima  Bay,  in  5  fathoms. 

GALATHEA  INCONSPICUA  Henderson. 

Galathea  incoruspicua  Henderson,  Ann.  and  Mag.  Nat.  Hist. ,  (5) ,  X  V' 1, 1885,  p.  408; 
Voyage  of  the  Challenger,  XXVIl,  Anoinura,  1888,  p.  122,  pi.  xii. 

GALATHEA  INTEGRA,  new  species,  see  p.  248. 

GALATHEA  INTEGRIROSTRIS  Dana." 

Galathea  integrirostris  Dana,  U.  S.  Explor.  Exped.,  Crust,  1858,  p.  482,  pi.  xxx, 
fig.  12. 

Dredged  at  Tahaina,  Sandwich  Islands. 


^Galfiihea  integra  differs  in  that  the  rostrum  is  very  much  more  acute  in  integral 
wni  the  merus  of  the  maxillii)edH  is  siiort  and  broad,  its  inner  margin  armed^wifn^*^^ 
laTRC  spine. 
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GALATHEA  INTERMEDIA  Lilljeborg. 

Gakdhea  intermedia  Liluebokg,  6fvere.  Vet.  Akad.  Forhandl.,  1851,  p.  21. 
GalfUhea  imrroceli  Gourret,  Decapod.  Macrou.  nouv.  du  Golfe  de  Mai-Beilles, 

Compt.  Rend.  Acad.,  CV,  1887,  p.  1034. 
Galathea  intermedia  Bonnier,  Bull.  Scieiit.  France  et  Belg.,  (3).  XIX,  1888, 

p.  130. 

Bonnier  makes   G.  andrewsi  a  synonym  of  this  species.     Of  the 
correctness  of  this  I  do  not  feel  at  all  sure. 

GALATHEA  LABIDOLEPTA  Stimpson. 

Galathea  labidolepta  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  251. 
Cape  of  Good  Hope. 

GALATHEA  LATIROSTRIS  Dana. 

Galathea  laHro$iri»  Dana,  U.  S.  Explor.  Exped.,  Crust.,  1858,  p.  480,  pi.  xxx,  fig.  8. 

Fiji  Islands.     Among  corals  and  in  cavities  of  the  coral  rock. 
Nearly  colorless. 

GALATHEA  LONGIMANA  Paulson. 

Galathea  longimana  Paulson,  Izsledovaniya  Rakoobraznikh  Krasnago  Morya,  I, 
Kief,  1875,  p.  94,  pi.  xii,  fig.  2-2a. 

GALATHEA  LONGIROSTRIS  Dana. 

Galathea  lonffiroftris  Dana,  V.  S.  Explor.  Exped.,  Crust.,  p.  482,  pi.  xxx,  tig.  H. 

Fiji  Islands.     Brought  up   on   a  comatula  from  a  depth   of   10 
fathoms. 

GALATHEA  MACHADOI  Th.  Barrois. 

Galathea  macfuidoi  Barrois,  Cat.  des  Crust.  Marins  Recueillis  aux  Azores,  1888, 
p.  22,  pi.  II,  fig.  2-10. — A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des 
Sci.  Nat,  (7),  XVI,  1894,  p.  252. 

GALATHEA  MAGNIPICA  HasweU. 

Galathea  inagnifica  Haswell,  Proc.  Linn.  Soc.  New  South  Wales,  VI,  p.  761 ;  CSat 
Aust.  Crust.,  p.  162. 

GALATHEA  NEXA  Embleton. 

Galathea  nejra  Embleton,  Proc.  Berwick.  Nat.  Field  Club. — Bonnier,  Bull.  ScienL 
France  et  Belg.,  (3),  XIX,  p.  149,  pi.  xii,  figs.  6,8.    (See  for  synonymy.) 

GALATHEA  ORIENTALIS  Stimpson. 

Galathea  orientaliH  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  252.— 
.Ortmann,  Zool.  Jahrb.  Syst,  1892,  p.  252,  pi.  ii,  fig.  10. 

In  the  Strait  of  Lyimoon  near  Hongkong,  in  25  fathoms. 
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GALATHEA  PAUCI-LINEATA,  new  species,  see  p.  249. 
GALATHEA  PUBESCENS  Stimpson. 

Giilatheapub€Scen»f^T\y\V9oSj  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  252. 
Japan,  in  the  port  of  Hakodadi,  and  at  the  island  of  OuHiuia,  in  25 
to  35  fathoms. 

GALATHEA  PUSILLA  Henderson. 

GakUhea  pufilla  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  407; 
Voyage  of  the  Challenger,  XXVII,  1888,  p.  121,  pi.  xii,  fig.  1. 

Off  Twofold  Bay,  Australia,  in  150  fathoms. 

GALATHEA  ROSTRATA   A.  Milne -Edwards. 

GakUhea  rostrata  A.  Milnb-Edwards,  Bull.  Mue.  Comp.  Zool.,  VIII,  1880,  p.  47.— 
A.  MiLNte-EDWARDs  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat.,  (7),  XVI,  1894, 
p.  252;  Mem.  Mu8.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  14,  pi.  i,  figs.  1-5. 

West  India  region. 

GALATHEA  RUPIPES  Edwards  and  Bouvier. 

GcJatliea  rufipes  A.  Milne-Edwahds  and  E.  L.  Bouvier,  Ann.  des  Sen.  Nat.  Zool., 
(7),  XVI,  1894,  p.  252;  Exped.  Scient.  du  Travailleur  et  du  Talisman, 
Brachy.  et  Anom.,  1890,  p.  280,  pi.  xxix,  figs.  4-8. 

Cape  Verde  Islands. 

GALATHEA  SPINOSOROSTRIS  Dana. 

GaUUhea  spino^orostri*  Dana,  U.  S.  Explor.  Exped.  Crust,  1858,  p.  480,  pi.  xxx, 
fig.  9a. 

.Sandwich  Islands. 

GALATHEA  SQUAMIFERA  Leach. 

GalaiheasquamiferahRACHy  Edin.  Encycl.,  VIl,  p.  398. 

Galatheafalmcii  Leach,  Encycl.  Brit.  Supp.,  pi.  xxi. 

Galathea  ^quamifera  Leach,  Malacostraca  Podophthalmata  Britanise,   1815,  pi. 

xxvin  A.,  fig.  1.— Bonnier,  Bull.  Scient.  France  et  Belg.,  (3),  XIX,  1888, 

p.  143,  pi.  XII,  figs.l-^.     (For  synonymy  see  this. ) 

Northern  Europe. 

GALATHEA  STRIGOSA  Linnaeus. 

Cancer  strigrmis  Linn^xs  Syst.  Nat,  12th  ed.,  1766,  p.  1^52,  No.  69. 
Adacus  fUrigoitus  Pennant,  Brit.  Zool.,  1777,  pi.  xiv,  fig.  26. 
Galaihea  gtrigom  Fabricius,   Ent.  Syst.  Suppl.,   1798,  p.  414.— Bonnier,  Bull. 
Scient  France  et  Belg.,  (3),  XIX,  1888,  p.  160,  pi.  xxiii,  figs.  4-6  (synonymy). 

Northern  Europe. 

GALATHEA  SUBSQUAMATA   Stimpson. 
Gakrthea  mhfiquamafa  Stimpson,  Proc.  Acad.  Nat  Sci.  Phila.,  X,  1858,  p.  252. 
bland  of  Ousima. 
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GALATHEA  VITIENSIS  Dana. 
(kilatheavUiensi*  Dana,  \\  S.  Explor.  Exped.  ('nirt.,  1858,  p.  481,  pi.  xxx,  fig.  10a. 
Fijis,  about  corals.  Ijength,  one-fourth  of  an  inch,  nearly  colorless. 

GALACANTHA. 

GALACANTHA  CAMELUS  Ortmann. 

Qaiacantha  camdm  OKvyiA^-s,  Zool.  Jahrb.  Syst.,  p.  257.  1892,  pi.  ii,  fig.  14. 

GALACANTHA  DIOMEDEA  Faxon. 

Galacaniha  dmnedea'  Faxon,  Bull.  Mus.  Comp.  Zool.,  1893,  p.  180;  Mem.  Mus. 
Comp.  Zool.,  XVIII,  1895,  p.  79,  pi.  xxv,  fix.  1. 

GALACANTHA  FAXON  I,  new  name. 

Gakuxmiha  rostraUi  Faxon,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  52;  Mem. 
Mufl.  Comp.  Zool.,  XVIII,  1895,  p.  78,  pi.  B,  figg.  1,  la. 

The  diflferences  which  in  my  opinion  separate  this  species  from 
C,  rostrata  of  the  West  Indian  region  were  clearly  seen  by  Mr.  Faxon. 
He  had  before  hini  seven  specimens  from  stations  3362,  3400,  and 
3414.  His  conclusions  were  that  '"The  Albatross  specimens  differ 
constantly  from  the  typical  West  Indian  form  in  the  following  partic- 
ulai*s:  The  spines  at  the  antero-lateral  angles  of  the  carapace  are  more 
divergent,  the  anterior  spine  being  more  nearly  parallel  with  the  axis 
of  the  body;  the  posterior  spine  is  relatively  longer;  the  abdomen 
is  smoother  toward  the  central  part  of  the  segments;  the  dorsal  spine 
of  the  fourth  abdominal  segment  is  smaller.  In  other  regards  there 
is  considerable  variation  among  different  individuals." 

GALACANTHA  INVESTIGATORIS  Alcock  and  Anderson. 

GaloLcardha  investigator  is  Alcock  and  Anderson,  Jour.  Asiat.  Soc.  Bengal,  LXIII, 
1894,  p.  173.  — Alcock,  llluB.  Zool.  investigator,  Crustacea,  1895,  pi.  xii,  fig.  4. 

Galacaniha  rostrata  var.  investigaioris  Aux)ck,  Cat.  Indian  Deep-Sea  Crust  Indian 
Museum,  1901,  p.  276. 

Arabian  Sea,  off  the  Island  of  Minicoy,  1^20()  fathoms. 
GALACANTHA  ROSTRATA  A.  Milne- Edwards. 

GalacatUha  rostrata  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  1880,  VIII,  P- 
52.— S.  I.  Smith,  Bull.  Mus.  Comp.  Zool.,  X,  1882,  p.  21,  pi.  ix,  fig.  2;  Ann. 
Report  U.  S.  Fish  Com.  for  1882,  1884,  p.  355.— A.  Milnb-Edw.\rd8  and 
BorviBR,  Ann.  M.  Nat.  Zool.,  (7),  XVI,  1894,  p.  271.— Faxon,  Mem.  Mus. 
Comp.  Zool.,  XVIII,  1895,  p.  78,  pi.  b,  figs.  1,  la;  Mem.  Mus.  Comp.  Zool., 
XIX,  No.  2,  1897,  p.  60,  pi.  iv,  figs.  21-24. 

Galarantha  talismani  H.  Filhol,  La  Vie  au  Fond  dee  Mere,  1884,  pi.  in.— Ed. 
Perier,  Les  Explorations  Sou»-Mariiies,  1885,  fig.  8,  p.  341.— Henderson, 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  167,  pi.  xx,  fig.  1. 

Galacaniha  heUis  Henderson,  Challenger  Report,  XXVIl,  1888,  Anomura,  p.  167, 
pi.  xix,  fig.  6. 

Galarantha  areolata  Wood-Mason,  Ann.  Mag.  Nat.  Hist.,  1891,  p.  200. 
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Miinidojms  rotttraUt  S.  1.  Smith,  Proi'.  U.  S.  National  Museum,  VI 1, 1885,  p.  493; 

Report  of  the  U.  8.  Fish  Com.  for  1885, 1886,  p.  45,  pi.  vi,  lig.  1. 
Galacantha  rostrata  Aloock,  Cat.  Indian  Deep-Sea  Cruet.,  1901,  p.  275. 

Western  Europe  and  West  Indies. 

GALACANTHA  SPINOSA  A.  Milne- Edwards. 

(ialacantha  spinom  A.  Milnb-Edwakob,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p. 
53. — A.  Milne-Edwardb  and  E.  L.  Bouvier,  Ann.  dee  8ci.  Nat.  Zool.,  (7), 
XVI,  1894,  p.  270;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  p.  56,  pi.  iv,  figs. 
15-20. 

GALACANTHA  TRACHYNOTUS  Anderson. 

Galacantha  trackynoius  Anderson,  Jour.  Asiat.  Soc.  Bengal,  LXV,  1896,  p.  100.— 
Alcock,  Illus.  Zool.  Investigator,  Crustacea,  1896,  pi.  xxv,  fig.  3. 

Oaiacaniha  spmota  var.  trcuihynoius  Alcock,  Cat.  Indian  Deep-Sea  Crust,  Indian 
Museum,  1901,  p.  277. 

Arabian  Sea,  912-981,  and  947  fathoms. 

PLEURONCODES   Stimpson. 

PLEURONCODES  MONODON   (M.  Edwards.)? 

fGaUdhea  mcmodon  M.  Edwards,  Hist.  Nat.  Crust,  II,  1837,  p.  276. 
fPleunmcodes  monodon  Stimpson,  Ann.  Lye.  Nat  N.  Y.,  VII,  1860,  p.  245. — 

Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  176;  Mem.  Mus.  Comp.  Zool., 

XVIII,  1895,  p.  72,  pi.  XV,  fig.  3. 

PLEURONCODES  PLANIPES  Stimpson. 

PUuroncodes  planipes  Stimpson,  Ann.  Lye.  Nat  Hist.  N.  Y.,  VII,  April,  1860, 
p.  245. 

CERVIMUNIDA,  new  genus,  see  p.  249. 
CERVIMUNIDA  PRINCEPS,  new  species,  see  p.  249. 
MUNIDA  Leach. 
Munida  Leach,  Diet  Sci.  Nat,  XVIII,  1820,  p.  52. 

MUNIDA  APFINIS  A.  Milne -Edwards. 

Mwnda  affinis  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  48.— 
A.  Milnb-Edwards  and  Bouvier,  Ann.  des  Sci.  Nat  Zool.,  (7),  XVI,  1894, 
p.  257;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  53,  pi.  in,  fig.  14. 

Murdda  affinis  Benedict,  The  Anomuran  Collections  made  by  the  Fish  Hawk 
Expedition  to  Porto  Rico,  U.  S.  Fish  Commission  Bull,  for  1900,  p.  147. 

This  species  was  taken  oflf  Habana  at  stations  2169  in  78  fathoms, 
2321  in  230  fathoms,  2329  in  118  fathoms,  2346  in  200  fathoms.  Off 
the  south  coast  of  Cuba  at  stations  2129  in  274  fathoms,  2130  in  175 
fathoms,  2131  in  202  fathoms,  2133  in  290  fathoms,  2135  in  250 
fathoms.  Off  the  west  end  of  (^uba  at  station  2350  in  250  fathoms. 
One  lot  is  labeled  station  2138  in  23  fathoms  off  the  east  end  of 
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Janiaic^a.  It  is  possible  that  some  mistake  has  been  made  in  this  sta- 
tion number,  as  this  species  did  not  occur  in  other  shallow- water 
dredging. 

MUNIDA  ANDAMANICA  Alcock. 

Munida  mUitaris  var.  andamanica  Alcock,  Ann.  and  Mag.  Nat.  Hist.,  (6),  XIII, 
1894,  p.  321;  IHus.  Zool.  of  Investigator  Crust.,  1895,  pi.  xiii,  fig.  2;  Desc\ 
Cat.  Indian  Deepsea  Crust.,  Indian  Museum,  p.  242. 

"  From  the  Andaman  Sea,"  "  173-419  fathoms,  and  from  the  Arabian 
Sea,  in  the  neighborhood  of  the  Laccadives  and  Maldives,  210-360 
fathoms.'" 

MUNIDA  ANGULATA,  new  species,  see  p.  252. 
MUNIDA  AUSTRALIENSIS  Henderson. 

Munida.  subrugosa  var,  australiengis  Henderson,  Challenger  Report,  XXVII,  1888, 
p.  125,  pi.  XIII,  fij;.  3. 

The  characters  given  by  Mr.  Henderson  are  sufficient  for  specific 
rank  in  the  absence  of  intergrading  forms. 

Challenger  station  162  oflf  East  Moncoeur  Island,  Bass  Strait;  depth 
38  to  40  fathoms.  Several  specimens,  the  majority  of  which  are 
femd^les;  the  body  of  the  largest  mea.sures  only  25  mm.  in  length. 

MUNIDA  BAMFFICA  (Pennant). 

Agtacus  hamfficus  Pennant,  Brit.  Zool.,  IV,  1777,  pi.  xiii,  fig.  26. 

Galaihea  rugom  Fabricius,  Ent.  Syst,  II,  1798,  p.  472;  SuppL,  p.  415. 

Galathea  longipeda  Lamarck,  Syst.  de^  Anim.  sans  vert.,  1808,  p.  128. 

Munida  rondeletii  Gordon,  The  Zoologist,  X,  1852,  p.  3678,  London. 

Munida  bamffia  Norman,  Report  on  Dredgings,  Shetland,  1868,  p.  265. 

Munida  tenuimana  G.  O.  Sars,  Vidensk.  Selsk.  Forhand.  Christ.,  1871,  p.  257. 

Munida  bamffia  BosmER,  Bull.  Sci.  France  et  Belg.,  (3),  XIX,  1888,  p.  164,  pL 
XIII,  figs.  7  and  8. 

Munida  bamffica  A.  Milne-Edwards  and  E.  L.  Bouvier,  Crustaces  Decapodee 
provenant  des  campagnes  du  yacht  THirondelle  (1886,  1887,  1888),  Pt.  1, 
BrachyureH  et  Anonioures,  Res.  Camp.  Scient.,  Albert,  I,  Pt.  7,  1894,  p.  83, 
pi.  VII,  fig.  1-7;  Pt.  12,  XIII,  1899,  p.  75,  pi.  iv,  figs.  6-16,  Monaco. 

The  ten  figures  in  the  last  work  refeiTed  to  show  the  variations  of 
this  species.  From  this  work  and  that  of  J.  Bonnier  full  synonymy 
and  reference  can  be  made  out. 

European  waters. 

MUNIDA  CARIB^A  Stimpson. 

Munida  caribxa  Stimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  VII,  1860,  p.  244. 
Dr.  Faxon  says  of  this:  ''The  specimens  doubtfully  referred  to, 
Munida  rarlbcea  Stimpson,  by  Prof.  S.  I.  Smith  are  Munida  ii^is  of 
Milne-Edwards.  Stimpson's  Munida  carihcea  is  absolutely  indeter- 
minable from  his  brief  notice  of  it,  and  the  types  were  burned  in  the 
great  Chicago  fire.  The  name  carihsea  should  then  be  dropped  and 
Milne-Edwards's  iris  B,nd'irrasa  should  be  retained."'' 

"Mem.  Mus.  Comp.  Zool.,  XVIU,  1895,  p^/CjOOqIc 
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MUNIDA  COMORINA  Alcock  and  Anderson. 

Mumda  cornorhui  Aix.xx-k  and  Andkkson,  Ann.  and  Mag.  Nat.  Hist.,  (7),  111, 
1899,  p.  18;  Illus.  Zool.  Invest.  Crust.,  pi.  xuii,  fig.  3. 

MUNIDA  CONSTRICTA  A.  MUne-Edwards. 

Mumda  condrida  A.  Milnr-Ed wards.  Bull.  Mus.  ('omp.  Zool.,  VIII,  1880, 
p.  52. — A.  Milne-Edwardh  and  Bouvier,  Ann.  Stu.  Nat.  Zool.,  (7),  XVI, 
1894,  p.  256;  Mem.  Mus.  (^omp.  Zool.,  XIX,  1897,  No.  2,  p.  40,  pi.  iii,  fig.  5. 

West  India  region. 

MUNIDA  CURVATURA,  new  species,  see  p.  253. 
MUNIDA  CURVIMANA  Edwards  and  Bouvier. 

Munida  earvimana  A.  Milnb-Edwards  and  E.  L.  Bouvier,  Ann.  dee  Sci.  Nat 
Zool.,  1894,  (7),  XVI,  p.  256;  Exped.  Scient.  du  Travailleur  et  du  Taliaman, 
Brachyures  et  Anomoures,  1900,  p.  287,  pi.  xxix,  fig.  12-16. 

MUNIDA  CURVIPES,  new  species,  see  p.  254. 

MUNIDA  CURVIROSTRIS  Henderson. 

Munida  curvirostris  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  412. 
Munida  militaris  var.  curinrostri^  Henderson,  Challenger  Report,  XXVII,  1888, 
p.  139,  pi.  Ill,  fig.  7. 

Habitat. — Station  200,  oflF  Sibago,  Philippines;  depth,  250  fathoms; 
bottom,  green  mud.  An  adult  male  measuring  25  mm.  in  length  (not 
including  the  rostrum).  Station  210,  oflf  Zebu,  Philippines;  depth, 
375  fathoms;  bottom,  blue  mud.  An  adult  female  measuring  20  mm. 
in  length. 

MUNIDA  DEBILIS,  new  species,  see  p.  256. 

MUNIDA  DECORA,  new  species,  see  p.  257. 

MUNIDA   EDWARDSII  Miers. 

Munida  edwardtii  Mierb,  Alert  Crustacea,  1884,  p.  560,  pi.  li,  fig.  A. 

MUNIDA  EVERMANNI  Benedict. 

Munida  evermanni  Benedict,  Anomuran  Collections  made  by  the  Fish  Hawk 
Expedition  to  Porto  Rico,  1901,  p.  146,  pi.  v,  fig  4. 

MUNIDA  PLINTI,  new  species,  see  p.  258. 

European  seas. 

MUNIDA  FORCEPS  A.  Milne- Edwards. 

Munida /orcepff  A,  Milne-Edward8,  Bull.  Mua.  Comp.  Zool.,  VIII,  1880,  p.  49.— 
Prerier,  Ijes  Explorations  Sous  Marines,  fig.  109,  p.  220.— A.  Milne- 
Edwarob  and  Bouvier,  Ann.  des  Sci.  Nat.  Z(X)1.,  (7),  XVI,  1894,  p.  256; 
Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  28,  pi.  11,  fig.  8. 

WeHt  Indian  region. 
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MUNIDA  GRACILIPES  Faxon. 


Munida  gracilipen  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  179;  Mem. 
MiiH.  Comp.  Zool.,  XVIII,  1895,  p.  77,  pi.  xvi,  figs.  2-2h. 

Gulf  of  Panama. 

MUNIDA  GRACILIS  Henderson. 

Munkla  gracilis  Hendekson,  Ann.  and  Mag.  Nat  Hist.,  (5),  XVI,  1885,  p.  412; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  143,  pi.  xiv,  fig.  4. 

Ckallenger  station  166;  depth,  275  fathoms,  west  of  New  Zealand. 
Two  specimens. 

MUNIDA  GRANULATA  Henderson. 

Munida  granuUUa  Henderson,  Ann.  and  Mag.  Nat.  Hist,  (5),  XVI,  1885,  p.  409; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  133,  pi.  xiv,  rig.  3. 

Chall^iger  station  173;  depth,  315  fathoms,  off  Fiji  Islands.  Nine 
specimens. 

Henderson  says  of  this  (page  134):  "The  second  and  third  abdominal 
segments  bear  six  spinules  each,  four  of  which  are  arranged  on  the 
anterior  and  two  near  the  posterior  margin ;  the  third  segment  bears  live 
i^pinules,  a  mesial  one  being  present  on  the  posterior  margin,  which  is 
somewhat  prominent."  Did  he  not  mean  third  armed  segment  I'ather 
than  third  segment,  which  he  had  just  described  %  His  figure  shows 
spines  on  the  second  segment  only. 

MUNIDA   GREG  ARIA  (Fabricius). 

OnkUhea  gregaria  Fabricius,  Ent.  Syst.,  II,  1793,  p.  473. 

Grinwthm  gregaria  Leach,  Diet.  d.  Sci.  Nat.,  XVIII,  1820,  p.  50.— Dana.  V.  S. 

Expl.  Expd.  Crust.,  XIII,  1852,  Crnst.,  Ft.  1,  p.  483,  pi.  xxxi,  fig.  1. 
(rrimothm  nova'  zelandiiv  Filhol,  Passage  de  Veniis,  Mission  de  Tile  Campl>e]l, 

1874,  p.  426.     ( Institute  de  France. ) 
Munida  gregaria  Miers,  Proc.  Zool.  Soc.  London,  1881,  p.  73. 
Munida  subrugom  Henderson,  Challenger  Report,  XXVII,  1888,  Anomura,  p.  124. 
Munida  gregaria  A.  Milne-Edwards,  Mission  Scient.  du  Cap  Horn,  Crust.,  1891, 

p.  F.  32,  pi.  II,  fig.  1. 

Gu^rin's  figure  of  "  Grimotea  gregana^^'^  shows  eyestalks  as  long  as 
those  of  the  New  Zealand  specimen,  but  it  seems  to  have  little  else  in 
common.  A.  Milne-Exiwards  has  given  the  best  account  of  the  differ- 
ences separating  this  species  from  M,  Huhrugosa  Q.nd  has  shown  in  a  good 
figure  the  differences  observed  l)etween  its  own  adult  and  immature 
foims.  In  my  opinion  the  question  of  the  identity  of  the  Cape  Horn 
species  with  that  from  New  Zealand  remains  yet  an  open  question, 
which  can  only  be  settled  by  comparison  of  a  large  series  of  specimens 
from  both  localities. 

The  young  of  Munida  gregaria  differ  more  from  the  adult  than  is 
the  case  with  the  young  of  any  other  species  represented  in  the  col- 


'Gu^rin,  Vovage  de  la  CcKiuille,  11,  Pt.  2.  18:i0,  p.  32;  Atlas,  pi.  ii^  fig.  1. 
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Pro.  46.— MUNTDA  ORE- 
OARIA,  X  1. 


Fig.  46.— Munida  orB' 
garia,  young,  x  2^. 


lec'tion.  In  three  speeimens  from  New  Zealand,  tin*  rostrum  is  only  a 
little  longer  than  the  eyes  and  the  supraoeular  spines  are  very  short 
and  much  more  divergent  than  in  the  adults.  The  eyestalks  are  pro- 
portionately longer  than  in  any  species  of  the  genus  in  the  collection. 
In  alcohol  the  eyes  are  transverse  in  direction  and  extend  beyond  the 
line  of  the  sides  by  about  one-half  of  the  diameter  of  the  cornea. 
The  antero-lateral  angles  are 
rounded  in  the  young,  in  sharp 
contrast  with  the  angles  of  the 
adults  which  are  armed  with  a 
large  double  spine,  giving  it 
an  angular  appearance.  The 
carapace  in  the  young  has  the 
two  spines  on  the  gastric  area 
behind  the  supra-ocular  spines 
and  a  very  small  paired  spine  in 
line  with  these.  The  posterior 
margin  of  the  cervical  suture  is 
armed  with  four  spines.  In 
addition  to  these  spines  in  the  adult  there  are  about  eight  spines  on 
the  first  ciliated  line  behind  the  gastric  pair  and  another  pair  posterior 
to  these.  The  araiature  of  the  abdomen  is  the  same  in  both  forms; 
the  maxillipeds  are  similar,  but  longer  in  the  young. 

The  three  specimens  from  New  Zealand  range  about  46  mm.  in 
length  while  numerous  specimens  of  the  adult  from  the  Straits  of 
Magellan  range  from  110  to  115  mm.  Younger  specimens  may  vary 
much  more  from  the  adult  form. 

MUNIDA  HASWELLI  Henderson. 

Munida  Jutmnelli  Henderhon,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  411; 
Challenger  Report,  XXVII,  Anomura,  p.  1.S9,  pi.  iii,  fig.  5. 

Chalhngrr  station  163A,  depth  150  fathoms,  off  Twofold  Bay, 
Australia.     One  male  and  three  young. 

MUNIDA  HETERACANTHA  Ortmann. 

Munida   heUrararUha  Ortmann',  Zool.  .Tahrh.,  VI,  1892,  p.  255,  pi.  ii,  fig.  12. 

Japan. 

MUNIDA  HISPIDA,  new  species,  see  p.  259. 

MUNIDA  HONSHUENSIS,  new  species,  see  p.  261. 

MUNIDA  INCERTA  Henderson. 

Munida  inrtrta  Henderson,  Challonger  Rep<irt,  XXVII,  1888,  p.  1.30,  pi.  xiii, 
fig.  4. 

Ch/ilhnger  station  200,  depth  250  fathoms,  off  Sibago  Island,  Phil- 
ippines.    One  imperfect  specimen. 
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MUNIDA  INORNATA  Henderson. 

MuTiidfi  ifiornata  Hendekson,  Ann.  and  Mag.  Nat.  lliwt.,  (5),  XVI,  1885,  p.  411; 
Challenger  Report,  XXVII,  Anomura,  1885,  p.  140,  pi.  xvi,  fig.  6. 

CJutllrftger  station  219,  depth  150  fathoms,  north  of  New  Guinea. 
One  specimen. 

MUNIDA  IRIS  A.  Milne- Edwards. 

Munidu  iris  A.  Milne-Edwards,  Bull.  Mu8.  Comp.  Zool.,  VIII,  1880,  p.  49.— 

A.  Milne-Edwards  and  Boivier,  Ann.  M.  Nat.,  Zool.,  (7),  XVI,  1894,  p. 

256;  Mem.  Mm.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  21,  pi.  ii,  figs.  2-7. 
Munida  canbteaf  S.  I.  Smith,  Proc.  V.  S.  Nat.  Mus.,  Ill,  1881,  p.  428;  VI,  1883, 

p.  40,  pi.  in,  fig.  11;  Report  U.  S.  Fish  Comraiseioner  for  1882,  1884,  p.  255, 

and  Report  for  1885,  1886,  p.  39. 
Munida,  speeds  indt  8.  I.  Smith,  Bull.  Mus.  Comp.  Zool.,  X,  1882,  p.  22,  pi.  x. 

Oflf  the  eastern  coast  of  the  Unitt^l  States.  Alhatnmf  station  2420 
in  a  depth  of  47  fathoms,  and  at  numerous  other  stations.  A  very 
abundant  species. 

MUNIDA  IRRASA  A.  Milne- Edwards. 

Munida  irram  A.  Milne- Edwards,  Bull.  Mus.  (^oinp.  Zool.,  VIII,  1880,  p.  49. 

Munida  carihiea  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  49. — 
A.  Milne-Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894, 
p.  256;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  25,  pi.  i,  figw.  16-20; 
pi.  II,  fig.  1. 

Southeastern  coast  of  the  United  States  and  West  India  region. 

MUNIDA  JAPONICA  Stimpson. 

Munida  japonica  Stimpson,  Proo.  Aca<l.  Nat.  Sci.  Phil.,  X,  1858,  p.  252. — ()bt- 
MANN,  Crustacea  of  the  Senion  Collection,  1894,  p.  24;  Jena. — Miek.s,  Pn)c 
Zool.  Soc.  Lond.,  1879,  p.  51. 

In  Kagoshima  Bay,  Japan,  in  20  fathoms. 

MUNIDA  LONGIPES  A.  Milne- Edwards. 

Munida  longipes  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  50.-— 
A.  Milne-Edwards  and  Bouvikr,  Ann.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894, 
p.  257;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  44,  pi.  iii,  figs.  9-13. 

West  India  region. 

MUNIDA  MEDIA,  new  species,  see  p.  26a, 

MUNIDA  MEXICAN  A,  new  species,  see  p.  264. 

MUNIDA  MICROPHTHALMA  A.  MUne-Edwards. 

Munida  viicropkthalma  A.  Milne- Edwards,  Bull.  Mus.  Comp.  Zool.,  1880,  VIII, 
p.  51. — Henderson,  Challenger  Rej)ort,  XXVII,  1888,  Anomura,  p.  127,  pi. 
Ill,  tig.  4. 
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Mntiida  mkropfUhcUfna  (A.  M.  Edwards?)  Faxon,  Bull.  Mus.  Ck)mp.  Zool., 
XXIV,  1893,  p.  179;  Mem.  Mus.  Comp.  Zool.,  XVIII,  1895,  p.  78.— A. 
Milne-Edwards  and  Bouvikr,  Ann.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894,  p.  256; 
Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  32,  pi.  ii,  figs.  9-13. 

West  India  region. 

MUNIDA  MICROPS  Alcock. 

Munida  microps  Alcock,  Ann.- and  Mag.  Nat.  Hist.,  (6),  XIII,  1894,  p.  326;  Illus. 
Zool.  Investigator,  Crust.,  1895,  pi.  xiii,  fig.  5;  Desc.  Cat.  of  Indian  Deep- 
Sea  Crust.,  Macnira  and  Anomalia,  in  the  Indian  Museum,  1901,  p.  240. 

MUNIDA  MICROPS  var.  LASIOCHELES  Alcock. 

Munidu  microps  var.  lamm-heU's  Aixx)ck,  Ann.  and  Mag.  Nat.  Hist.,  (6),  XIII, 
p.  327;  Illus.  Zool.  Investigator,  Crust.,  1895,  pi.  xiii,  fig.  8;  Desc.  Cat.  of 
Lidian  Deep-Sea  Crust,  in  the  Indian  Museum,  1901,  p.  241. 

MUNIDA  MILES  A.  Milne- Edwards. 

Munida  miUs  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  51. — 
Henderson,  Challenger  Report,  XXVII,  1888,  Anomura,  p.  126. — A.  Milne- 
Edwards  and  BorviER,  Ann.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894,  p.  256;  Mem. 
Mus.  Comp.  Zool.,  XIX,  1897.  No.  2,  p.  35,  pi.  iii,  figs.  1-4. 

West  India  region. 

MUNIDA  MILITARIS  Henderson. 

Munida  mUUaris  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  410; 

Challenger  Report,  XXVII,  1888,  Anomura,  p.  137,  pi.  vrv,  figs.  2,  5. 
Munida  vitierms  Henderson,  Ann.  and  Mag.  Nat.  Hist,  (5),  XVI,  1885,  p.  410. 

Cludleiujer  station  173,  depth  315  fathoms,  off  Matuku.    Station  192, 
depth  140  fathoms,  off  Little  Ki  Island.     Amboina,  100  fathoms. 

MUNIDA  NORMANI  Henderson. 

Munida  normanl  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  408; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  129,  pi.  xiii,  fig  5. 

Ch<dl<^igei'  station  173, off  Matuku,  Fiji  Islands;  depth,  315  fathoms. 
MUNIDA  NUDA,  new  species,  see  p.  265. 
MUNIDA  OBESA  Faxon. 

Munida  oftem  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  189:^,  p.  176;  Mem.  Mus. 
Comp.  Zool.,  XVIII,  1895,  p.  73,  pi.  xvi,  figs.  1,  la. 

Gulf  of  Panama;  station  3355  in  182  fathoms  and  station  3389  in  210 
fathoms. 

MUNIDA  PERARMATA  Edwards  and  Bouyier. 

Munida perarmaia  K.  Milne-Edwardh  and  BorviER,  Ann.  des  Sci.  Nat.,  Zool., 
(7),  XVI,  1894,  p.  257;  RcT'sult.  des  (^amp.  Rcient.  de  I'llirondelle  (Supp.) 
et  de  la  PrincesHe- Alice,  Pt.  13,  1899,  p.  81;  Exp^nl.  Scient.  du  Travailleur  et 
da  Talisman,  Bnwthyures  et  Anomourefl,  1900,  p.  305,  pi.  xxx,  fig.  1. 
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MUNIDA  PERLATA,  new  species,  see  p.  266. 

MUNIDA  PROPINQUA  Faxon. 

Munida  propinqua  Faxon,  Bull.  Mus.  Conip.  Zool.,  XXIV,  1893,  p.  178;  Mem. 
Mu8.  Comp.  Zool.,  XVIIl,  1895,  p.  76,  pi.  xviii,  figs.  1,  la. 

Gulf  of  Panama  and  near  the  Galapagoii  Islands,  385  to  511  fathoms. 

MUNIDA  PROXIMA  Henderson. 

Munida  proxima  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  410; 
Challenger  Report,  XXVIl,  1888,  Anomura,  p.  135,  pi.  xin,  fig.  2. 

Challenger  station  219,  north  of  New  Guinea;  depth  150  fathouis. 
Three  adult  specimens,  one  with  ova. 

MUNIDA  PUSILLA,  new  species,  see  p.  268. 
MUNIDA  QUADRISPINA,  new  species,  see  p.  269. 
MUNIDA  REFULGENS  Faxon. 

Munida  refalgem  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  177;  Mem. 
Mus.  Comp. .Zool.,  XVIII,  1895,  p.  75,  pi.  xvii. 

Off  Cocos  Island,  oflf  coast  of  Ecuador,  and  near  Tres  Marias  Islands; 
depth  42  to  112  fathoms.     Sixty -seven  specimens. 

MUNIDA  ROBUSTA  A.  Milne -Edwards. 

Munida  robusta  A.  Milne-Edward«,  Bull.  Muh.  Comp.  Zool.,  Vlll,  1880,  p.  4H. — 
A.  Milne-Edwards  and  BorviER,  Ann.  Sci.  Nat,  Z<x)l.,  (7),  XVI,  1894,  p. 
256;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  42,  pi.  iii,  figs.  &-«. 

West  India  region. 

MUNIDA  SANCTI-PAULI  Henderson. 

Munida  mncli-jyauli  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885, 
p.  411;  Challenger  Report,  XXVII,  18^5,  Anomura,  p.  142,  pi.  iii,  fig.  6. 

St.  Paul's  rocks;  depth  10  to  60  fathoms.     A  female  with  ova  and  a 
young  male. 

MUNIDA  SCABRA  Henderson. 

Munida  mahra  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  409; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  134,  pi.  xv,  fig.  1. 

Station  192,  off  Little  Ki  Island;  depth  140  fathoms.     Fifteen  speci- 
mens. 

MUNIDA  SCULPT  A,  new  species,  see  p.  270. 


MUNIDA  SEMONI  Ortmann. 


Munida  nemohi  Ortmann,  Crustacea  of  the  8emon  Collection^  Jei'^^W^*  P-  24. 
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MUNIDA  SIMPLEX,  nvw  species,  see  p.  272. 

MUNIDA  SPINICORDATA  Henderson. 

Munida  gpinicordnta  Hendeb»on,  Ann.  and  Mag.  Nat.  Hist,  (5),  XVI,  1885,  p. 
413;  Challenger  Report,  XXVII,  1888,  Anomura,  p.  146,  pi.  xv,  fig.  3. 

ClvaUenger  station  174<1,  off  Kandavu,  Fiji;  depth  210  fathoms.     A 
male  specimen. 

MUNIDA  SPINIPRONS  Henderson. 

Munida  sinnifron*  Henderson,  Ann.  and  Mag.  Nat.  HiHt.,  (5),  XVI,  1885,  p.  412; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  144,  pi.  .xv,  fig.  1. 

ChaU^nger  station  113a,  anchomge  off  Fernando  Noronha;  depth  7 
to  25  fathoms.     A  single  specimen. 

MUNIDA  SPINOSA  Henderson. 

Munidti  siniumi  Henderhon,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  408; 
Voyage  of  the  Challenger,  XXVII,  1888,  Anomura,  p.  128,  pi.  in,  fig.  3. 

ChaU^nger  station  320,  off  Rio'de  la  Plata;  depth  600  fathoms;  bot- 
tom green  sand.     Several  specimens,  the  majority  of  which  are  young. 

MUNIDA  SPINULIPERA  Miers. 

Munidft  ffpiniUifern  Mibkh,  Crustacea  in  Zool.  H.  M.  S.  Alert,  1884,  p.  279,  pi. 
XXXI,  fig.  A.— Henderson,  Challenger  Report,  XXVII,  1888,  p.  128. 

Ai-afuiu  Sea,  32  to  36  fathoms. 

MUNIDA  SQUAMOSA  Henderson. 

Mnnida  gfjuamosti  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  409; 
Challenger  Report,  XXVII,  1888,  p.  131,  pi.  xiii,  fig.  1. 

Challenger  station  219,  north  of  New  Guinea;  depth  150  fathoms. 

MUNIDA  SQUAMOSA  var.  PROLIXA  Alcock. 

JMunidfi  itfjvutmom  mr,  prolUa  Aix'ock,  Ann.  and  Mag.  Nat.  Hist.,  (H),  XIII,  1894, 
p.  322;  Illus.  Investigator  Crust.,  1895,  pi.  xiii,  fig.  3;  Des.  Cat.  of  the  Indian 
Deep-Sea  Crust,  1901,  p.  244. 

MUNIDA  STIMPSONI  A.  Milne-Edwards. 

Munida  Mimpsoni  A.  Milne-Edwardh,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p. 
47.— Henderson,  Challenger  Report,  XXVII,  1888,  p.  126,  pi.  xiv,  fig.  1.— A. 
Ml lne-£d WARDS  and  Bouvier,  Ann.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894,  p.  257; 
Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  48,  pi.  iv,  figs.  1-13.— Bene- 
dict, Anomuran  collection  made  by  the  Fish  Hawk  Expedition  to  Porto  Rico, 
1901,  p.  147,  in  U.  S.  Fish  Commission  Bulletin  for  1900. 

West  India  region.  ^  , 
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MUNIDA  SUBRUGOSA  Dana. 

Munida  auhrugom  Dana,  U.  S.  Exploring  Expedition,  XIII,  1852,  Crust,,  p.  479, 
pi.  XXX,  fifij.  7. — MiERs,  Zool.  Erebus  and  Terror,  Crust,  1874,  p.  3,  pi.  in, 
fig.  2;  Cat.  New  Zealand  Crust.,  1876,  p.  68.— Tarqioni  TozzBrn,  Crust. 
Magenta,  1877,  p.  234,  pi.  xiii,  fig.  5. 

GalcUhea submgosa  Cunningham,  Trans.  Linn.  »Sot».  Lond.,  (Zool.),  XXVIl,  1871, 
p.  495. 

Munida  tubrugom K.  Milnib-Edwards,  Mission  Scient.  duCap  Horn,  Crust.,  1891, 
p.  F.  36,  pi.  II,  fig.  2. 

MUNIDA  TEN  ELLA,  new  species,  see  p.  274. 
MUNIDA  TRICARINATA  Alcock. 

Munida  trtcarinaia  Auxk'k,  Ann.  and  Mag.  Nat.  Hist,  (6),  XIII,  1894,  p.  324; 
Illustrations  of  the  Investigator  Crustacea,  1895,  pi.  xii,  fig.  1;  Deec-iriptive 
Catalogue  of  the  Indian  Deep-Sea  Crustacea  in  the  Indian  Museum,  1901,  p. 
246. 

Andaman  Sea,  112  fathoms;  Arabian  Sea,  off  the  N.  Maldivc  Atoll, 
210  fathoms. 

MUNIDA  TROPICALIS  Edwards  and  Bouvier. 

Munida  tropicalis  A.  Milne-Edwards  and  E.  L.  Bouvier,  Bull.  Mus.  of  Nat.  Hist., 
Ill,  1897,  p.  364;  ExpM.  Scient.  duTravailleuret  du  Talisman,  Brachyures  et 
Anomoures,  1900,  p.  286,  pi.  xxix,  figs.  9-11. 

La  Praya,  75  to  127  fathoms. 

MUNIDA  TUBERCULATA  Henderson. 

Munida  tubercidaia  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1895, 
p.  413;  Challenger  Report,  XXVII,  1888,  Anomura,  p.  14,5,  pi.  xv,  fijf.  2. 

Challenger  station  173,  315  fathoms,  off  Matuku,  Fiji  Islands.  Two 
specimens. 

MUNIDA  VALIDA  S.  I.  Smith. 

Munida  ralida  S.  I.  Smith,  Proc.  U.  S.  National  Museum,  VI,  1883,  p.  42,  pi.  i. 

Henderson  in  the  Challenger  Anomura,  page  126,  makes  this  species 
identical  with  M,  m!lei<,  A.  Milne-Edwards  and  E.  L.  Bouviei*^  make 
it  distinct.  Several  fine  specimens  in  the  Museum  collection  bear  out 
the  latter  view. 

MUNIDA  VIQILIARUM  Alcock. 

Mujiida  t^iffiliarum  Awock,  Des.  Cat.  of  the  Indian  Deep-Sea  Crugt.  in  the 
Indian  Museum,  1901,  p.  248. 


«Ann.  des.  Sci.  Nat.,  Zool.,  (7),  XVI,  1894,  p.^56. 
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MUNIDOPSIS  Whiteaves. 

Munidopsig  Whiteavbs,  Amer.  Jour.  Arte  and  S<;i.,  3<l  ser.,  VII,  1874,  p.  212. 

MUNIDOPSIS  ABBREVIATA  (A.  Milne-Edwards). 

Galathodes  abbrevicUtui  A.  Milne- Edwards,  Bull.  Mus.  Comp.  ZooL,  VIII,  1880, 

p.  55. 
Munidopgis  abbreviata  A.  MiLNB-EDWARDfland  Bouvier,  Ann.  desSd.  Nat.,  Zool.j 

(7),  XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  91, 

pi.  V,  fig.  1. 

Blake  station  195,  in  502  fathoms;  Martinique.  Stations  161  and  162, 
in  583  and  734  fathoms;  Guadeloupe. 

MUNIDOPSIS  ABDOMINALIS  (A.  MUne- Edwards). 

Etasmanotus  abdominalU  A.  Milnb-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII, 
1880,  p.  61. — A.  Milne- Edwards  and  Bouvier,  Ann.  des  Sci.  Nat.,  Zool., 
(7),  XVI,  1894,  p.  282;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  101, 
pi.  VIII,  figs.  7-10. 

Bluki'  station  291,  in  200  fathoms,  Barbados. 

MUNIDOPSIS  ABYSSORUM  (Edwards  and  Bouvier). 

Munidapgis  abyssorum  A.  Milne-Edwards  and  £.  L.  Bouvier,  Bull.  Mus.  Nat. 
Hist.,  Ill,  1897,  p.  365;  Exp^d.  Sclent,  du  Travailleur  et  du  Talisman, 
Brachyures  et  Anomoures,  1900,  p.  319,  pi.  xxx,  figs.  15-19. 

European  waters. 

MUNIDOPSIS  ACULEATA  Henderson. 

Mnnidopftis  subsqudmom  var.  aculealn  Henderson,  ('hallenger  Reix)rt,  XXVII, 

1888,  Anomura,  p.  153,  pi.  xvi,  fig.  1. 
yfnnidopsiH  subsquamosa  aciUeala  Faxon,  Mem.  Muh.  Comp.  2k)ol.,  XVIII,  1895, 

p.  86. 

Challenger  station  146,  depth  1,375  fathoms,  between  Marion  Island 
and  the  Crozets,  a  single  specimen;  also  station  302,  depth  1,450 
fathoms,  west  of  Patagonia. 

MUNIDOPSIS  ACUMINATA,   new  species,  see  p.  277. 

MUNIDOPSIS  ACUTA  (A,  Milne-Edwards). 

Galaihodes  acutus  A.  Milne- Edwards,  Comp.  Rend.  Aca<l.  dea  Sci.,  1881,  p.  932. 
Munidojms  acuta  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat., 

Zool.,  (7),  XVI,  1894,  p.  230;  ExiK'd.  Sclent,  du  Travailleur  et  du  Talisman, 

1900,  p.  312,  pi.  xxx,  figs.  2-1. 

MUNIDOPSIS  ACUTISPINA,   new  name. 

yfunidopsis  acukata  A.  Milne-Edwards  and  E.  L.  Boivier,  Ann.  des  Sci.  Nat., 
Zool.,  (7),  XVI,p.  275;  ExiH'd.  Scient.  duTravailleuretdu Talisman,  Brachy- 
ures et  Anomoun?8,  1900,  p.  327,  pi.  xxxi,  fi^s.  1—1. 

A  new  name  is  necessary  as  aeuleaia  was  used  by  Hond(»rson  in  the 
Cluxllenger  Anomura.     See  under  acnUata^  al)ove. 
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MUNIDOPSIS  AGASSIZII  Faxon. 

Munidopm  agassizii  Faxon,  Bull.  Mus.  CJomp.  Zool.,  XXIV,  1893,  p.  182;  Mem. 
Mu8.  Comp.  Zool.,  XVIII,  1895,  p.  88,  pi.  xviii,  figs.  4-4a. 

Albatross  station  3389,  depth  210  fathoms,  Gulf  of  Panama. 

MUNIDOPSIS  ANTONII  (A.  Milne-Edwards). 

Gdlatfvodes  antonii  A.  Milne- Edwards  in  Filhol,  La  Nature,  XII,  1884,  p.  231,  fig.  2. 

Munidopsijt  antonii  Henderson,  Voyage  of  the  Challenger,  XXVII,  1888,  Ano- 
niura,  p.  151,  pi.  xviii,  fig.  1. 

Muiiidapsig  anUmi  A.  Milne-Edwards  and  E.  L.  Bouvieb,  Ann.  dea  St'i.  Nat. 
Zool.,  (7),  XVI,  1894,  p.  275;  Exp6d.  Sclent,  du  Travailleuret  du  Talisman, 
Brachyures  et  Anomoures,  1900,  p.  321,  pi.  iv,  fig.  2;  pi.  xxx,  figs.  20-24. 

MUNIDOPSIS  ARIES  (A.  Milne-Edwards). 

Or&phorhynchus  aries  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880. 
p.  58. — A.  Milne-Edwards  and  Bouvier,  Ann.  des  Sci.  Nat.,  Zool.,  (7), 
XVI,  1894,  p.  287;  Mem.  Muh.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  Ill,  pi. 
IX,  figs.  7-11;  pi.  X,  figs.  1,  2. 

Blake  station  236,  in  1,591  fathoms,  west  India  region. 

MUNIDOPSIS  ARIETINA  Alcock  and  Anderson. 

Munidojms  arietina  Alcock  and  Anderson,  Joar.  Asiatic  8oi*.  Bengal,  XLIII,  Pt 
2,  1894,  p.  171;  Illus.  Zool.  Investigator,  Crust.,  1895,  pi.  xii,  fig.  3. 

Munidopm  (Orophorhyncfntg)  arietina  Alcock,  Cat.  Indian  Deep-Sea  Crust,  in  the 
Indian  Museum,  p.  269. 

Bay  of  Bengal  in  1,520  fathoms. 

MUNIDOPSIS  ARMATA  (A.  Milne- Edwards). 

ElasmonoiuH  armalus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880, 
p.  61.— Henderson,  Challenger  Report,  XXVII,  1888,  Anomura,  p.  159,  pi. 
XIX,  fig.  5.— A.  Milne-Edwards  and  Bouvier,  Ann.  des  Sci.  Nat.,  Z(k>1.,  (7). 
XVI,  1894,  p.  282;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  104,  pi 
viii,  figs.  11-14. 

Blake  station  137,  in  625  fathoms,  West  India  region. 

MUNIDOPSIS  ASPERA  (Henderson). 

Elasmomtus  asper  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  416; 

Challenger  Report,  XXVII,  1888,  Anomura,  p.  163,  pi.  xix,  fig.  4. 
Munidopm  aspera  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  188;  Mem. 

Mus.  Comp,  Zool.,  XVIII,  18a5,  p.  96. 

(7t(tllen^er  station  311,  off  Patagonia,  in  425  fathoms.     Upward  of  a 
dozen  specimens. 
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MUNIDOPSIS  BAHAMENSIS,  new  species,  see  p.  278. 

MUNIDOPSIS  BAIRDII  (Smith). 

fialacaniha  baird'd  Smith,  Report  U.  S.  Fish  Commission  for  1882,  1884,  p.  366. 
Afunidopsht  hairdii  Smith,  Proc.  U.  S.  National  Museum,  VII,  1884,  p.  493;  Ann. 

Report  U.  S.  Fish  Commission  for  1885,  1886,  p.  649,  pi.  v,  fig.  2.— Faxon, 

Mem.  Mus.  Comp.  Zool.,  XVIII,  1895,  p.  83. 

Albatross  station  2106,  in  1,497  fathoms,  off  Virginia. 


Fig.  47.— MUNIDOPSIS  bairdii,  x  1. 


MUNIDOPSIS  BERINGANA,  new  species,  see  p.  279. 
MUNIDOPSIS  CARINIPES  Faxon. 

Munidopma  carinipes  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  189;  Mem. 

Mus.  Comp.  Zool.,  XVIII,  1895,  p.  97,  pi.  xxiv,  figs.  1,  la,  lb. 
Ela^morwtHit  carinipes  Aix'ock,  Ann.  and  Mag.  Nat.  Hist.,  (B),    1894,   XIII,  p. 

333.— A.  Milne-Edwards  and  Bouvier,  Ann.  des  Sci.  Nat.,  Zool.,  (7),  XIV, 

1893,  p.  281. 

Albatross  station  3858,  in  ()i»5  fathoms,  off  Panama. 

MUNIDOPSIS  CENTRINA  Alcock  and  Anderson. 

Mnnidopsii^  crnirina  Aix'ocK  and  Andkksox,  Jour.  Asiatic  Soc.  Bengal,  LXIII, 
Pt.  2,  1894,  p.  170;  Ilhis.  7ak)\.  Investigator,  Crust.,  1895,  pi.  xi,  fig.  6. 

Miiuidopitiji  (OrophorhipH'lHLs)  n>tttrina  Alcock,  Cat.  Indian  Deep-Sea  Crust,  in  the 
Indian  Museum,  1901,  p.  270. 

Bay  of  Bengal,  in  1,520  fathoms.  Digitized  by  GoOglc 
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MUNIDOPSIS  CBRATOPHTHALMUS  Alcock. 

Munidopsis  ceraiopfuhdlmtis  Alcock,  Cat.  Indian  I>eep-8ea  Crust,  in  the  Indian 
Museum,  1901,  p.  271,  pi.  in,  fig.  2. 

Andaman  Sea,  in  480  fathoms. 

MUNIDOPSIS  CILIATA  Wood-Mason. 

MunxdojmM  cUiata  W(x>d-Ma8on,  Ann.  Nat.  Hist.,  1891,  p.  200. — Faxon,  Mem.  Mufi. 

(N>mp.  Zool.,  XVIII,  1895,  p.  84,  pi.  xviii,  fig.  13. 
Munidopm  brevhnana  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  1885,  XVI,  p.  414; 

Challenger  Report,  Anomura,  XXVII,  1888,  p.  154,  pi.  xvii,  figs.  1  and  2. — 

Alcock,  Illus.  25ool.  of  the  Investigator,  Cnist.,  1895,  pi.  xi,  fig.  3. 
Munidopsis  {(/rophorhynchus)  ciliata  Alcock,  Cat.  Indian  Deep-Sea  Crust,  in  the 

Indian  Museum,  1901,  p.  267. 

Dr.  Faxon's  specimens  were  from  Albatross  stations  3353,  in  695 
fathcmivs;  3363,  in  978  fathoms;  8392,  in  1,270  fathoms;  3393,  in  1,020 
fathoms.     Five  specimens  at  the  four  stations. 

Professor  Henderson's  specimens  were  from  Challenger  stations  191 
off  the  Arrou  islands,  in  800  fathoms,  and  218  between  Papua  and  the 
Admiralty  islands,  in  1,070  fathoms. 

The  Indian  Museum  specimen  was  taken  in  the  Bay  of  Bengal,  in 
1,310  fathoms. 

Professor  Henderson's  figures  1  and  2  in  the  Chall<i7hgt:r  report 
probably  represent  two  distinct  species;  not  only  the  much  smoother 
carapace  and  lack  of  prominent  lateral  spines  in  the  3'Oung  foim 
shown  in  fig.  2,  but  the  remarkable  difference  in  the  line  of  the  front 
from  the  antero-lateral  angle  to  the  end  of  the  rostrum,  if  the  figures 
are  corrects,  marks  a  difference  not  due  to  age.  This  is  all  the  more 
likely,  as  the  form  shown  in  fig.  2  was  taken,  at  a  distance  from  the 
form  shown  in  fig.  1. 

Munidapsis  nitldu  A.  Milne-Edwards,, from  the  West  India  region, 
as  has  been  pointed  out  by  Dr.  Faxon,  is  a  closely  related  species; 
six  specimens  in  this  museum  from  station  2140  off  Jamaica  show  a 
great  range  in  size;  five  are  under  6  mm.  in  length,  and  one  is  21  mm., 
measured  from  the  tip  of  the  rostrum  to  the  posterior  margin  of  the 
carapace;  in  all,  the  lines  of  the  front  are  much  like  M,  ciliata ^  as 
shown  in  Professor  Henderson's  fig.  1,  while  the  carapace  is  much 
more  like  fig.  2. 

MUNIDOPSIS  CRASSA  S.  I.  Smith. 

Munidapsii^  crami  S.  I.  Smith,  Proc.  V .  S.  Nat.  Mus.,  VII,  1885,  p.  494. — AMilnb- 
Kdwakds  and  K.  L.  Boivikf^,  Ann.  <Ioh  Sci.  Nat.,  1894,  (7),  XVI,  p.  275. 

Off  the  east  coast  of  the  United  States,  Albatross  station  2224,  in 
2,574  fathoms,  latitude  8(]  . 
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MUNIDOPSIS  CRINITA  Faxon. 

yfnnulopsis  crinUa  Faxon,  Bull.  Mua.  Comp.  Zool.,  XXIV,  1893,  p.  185;   Mem. 

Mufi.  Comp.  ZooL,  XVIII,  1895,  p.  92,  pi.  xx,  figs.  3,  3a. 
(tttlathod^n  criniius  A.  Milne- Edwards  and  Bouvier,  Ann.  <le»  Sin.  Nat.,  ZooL, 

(7),  XVI,  1894,  p.  279. 

Afffft/roMJi  .station  33S4,  in  458  fathoms,  off  Panama.     Ono  fomaio. 

MUNIDOPSIS  CURVIROSTRA  Whiteaves. 

yfttnidopgis  rujn'irogtm  Whiteaves,  Amer.  Jour.  Sci.  and  Arts,  (3),  VII,  1874,  p. 
212.— S.  I.  Smith,  Bull.  Mus.  Comp.  ZooL,  X,  1882,  p.  21,  pi.  viii,  figs.  2 
and  3. 

Off  east  coast  of  North  America: 

MUNIDOPSIS  CYLINDROPHTHALMA  (Alcock). 

EinsmontitiM  rjjlindropfUhalimua  Aix:'<k:k,  Ann.  Mag.  Nat.  1 1  let.,  (6),  XIII,  1894, 
p.  3:i3;  IlluH.  ZooL  Investigator,  Crust.,  1895,  pL  xiii,  fig.  4. 

Mnnidoptfi's  (EUismonotwt)  cylindropfUhalmfis  Alcock,  Cat.  Indian  Deep-Sea  Crust, 
in  the  Indian  Museum,  1901,  p.  272. 

Andaman  Sea,  188-220,  250,  and  2(55  fathoms;   Arabian  Sea,  406 
fathoms. 

MUNIDOPSIS  CYLINDROPUS,  new  species,  see  p.  aSx. 

MUNIDOPSIS  DASYPUS  Alcock. 

Munidopsis  danifpus  Alcxx^k,  ^Vnn.  and  Mag.  Nat.  Hist.,  (6),  XIII,  1894,  p.  329; 
Illus.  Investigator  Crust.,  1895,  pi.  xiii,  fig.  9;  Cat.  Indian  Deep-Sea  Crust, 
in  the  Indian  Museum,  1901,  p.  252. 

Bay  of  Bengal,  off  the  Andamans,  480  and  561  fathoms;  Andaman 
Sea,  498  fathoms;  Arabian  Sea,  686  fathoms. 

MUNIDOPSIS  DEBILIS  (Henderson). 

OakUhopfnit  flehil'iM  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  417, 

1885. 
Ekumonottui  debilia  Henderson,  ('hallenger  Report,  XXVII,  Anoinura,  1888,  p. 

165,  pi.  XVIII,  fig.  4. 

ChalU'nger  station  173,  depth  815  fathoms.     A  male  specimen.     Sta- 
tion 210,  among  the  Philippines,  depth  875  fathoms.     A  male  six»cimen. 

MUNIDOPSIS  DEPRESSA  Faxon. 

Munidopsis  depresm  Faxon,  Bull.  Mus.  Comp.  ZooL,  XXIV,  1893,  p.  189;  Mem. 
Mus.  Comp.  ZooL,  XVIII,  1895,  p.  96,  pL  xxii,  figs.  2-2h. 

Alfrntross  station  8425,  in  680  fathoms,  off  Mexico.     One  male. 
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MUNIDOPSIS  EDWARDSII   (Wood-Mason). 

ELasmonotm  edwardsii  Wood-Mason,  Ann.  Mag.  Nat.  Hist.,  1891,  p.  201. 
Orophorhi/nchuH  edtmrdsii  Milne-Edwards  and  Boitvier,  Ann.  8ci.  Nat.,  Z<k>1., 

1894,  (7),  XVI,  p.  287. 
Munidop»i9  (Orophorhynehiis)  edvoard^ii  Au'WK,  Cat.  Indian   I)eei>-»*^i  CriLMt.  in 

the  Indian  MiLseum,  liK)l,  p.  265,  pi.  in,  (ij?.  4. 

Bay  of  Bengal,  in  1,3(K)  and  1,310  fathoms. 

MUNIDOPSIS  ERINACEA  (A.  Milne-Edwards). 

(hdoihodcB  erinacea  A.  Milne-Edward8,  Bull.  Muh.  ('omp.  2k>ol.,  VIII,  1880,  p.  53. 

MunidopsiM  erinacea  Henderson,  Challenger  Report,  XXVII,  1888,  Anoniura,  p. 
149,  pi.  XVI,  fig.  4. — A.  Milne-Edwards  an<i  Bouvier,  Ann.  St-i.  Nat.,  Zool., 
(7),  XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  67,  pi. 
VII,  figs.  9-12. 

Milne-Edwards's  specimens  were  from  a  number  of  .stations  in  the 
West  India  region  in  depths  that  range  a  little  above  400  fathoms 
(steamer  Blake), 

MUNIDOPSIS  ESPINIS,  new  species,  see  p.  282. 

MUNIDOPSIS  EXPANSA,  new  species,  see  p.  282. 

MUNIDOPSIS  GILLI,  new  species,  see  p.  283. 

MUNIDOPSIS  GOODRIDGII  Alcock  and  Anderson. 

Munidapm  goodridgii  ALtx)CK  and  Anderson,  Ann.  Mag.  Nat.  Hint.,  (7),  III, 
1899,  p.  21;  Illus.  Investigator  Zoology,  Crustacea,  1899,  pi.  xliv,  fi^.  2; 
Cat.  Indian  Deep-Sea  Crust,  in  the  Indian  Museum,  19()1,  p.  258. 

A  single  female  from  off  the  Travancore  coast,  430  fathoms. 

MUNIDOPSIS  GRANOSA  Alcock. 

Mnnidopsis  granomi  Alcoc'K,  Cat.  Indian  D^p-Sea  CruHt.  in  the  Indian  Mnst'uni, 
1901,  p.  266,  pi.  Ill,  fig.  1. 

Bay  of  Bengal,  in  l,5i^0  fathoms. 

MUNIDOPSIS  HAMATA  Faxon. 

Munidopmn  himata  Faxon,  Bull.  Mus.  Conip.  Zool.,  XXI \',  1893,  p.  187;  Mem. 
Mus.  Comp.  Zool.,  XVIII,  1895,  p.  95,  pi.  xxi,  figs.  2-2b. 

AlhatroHH  stations  3394  and  33i)5,  in  411  and  730  fathoms,  (lulf  of 
Panama. 

MUNIDOPSIS  HASTIPER,  new  species,  see  p.  284. 

MUNIDOPSIS  HEMINGI  Alcock  and  Anderson. 

Mnmd(rpH'is  hemlngi  Alcock  and  Ande»son,  Ann.  and  Mag.  of  Nat.  Hiat.,  (7), 
III,  1901,  p.  19;  Illus.  Zool.  of  the  Investigator,  Crust.,  pi.  liv,  fig.  4. — ^Au\x*k, 
Cat.  Indian  Deep-Sea  Crust,  in  the  Indian  Museum,  1901,  p.  251. 

(M  the  Travancore  coast,  in  430  fathoms.  000  ip 
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MUNIDOPSIS  HBNDBRSONIANA  Faxon. 

Mmiidopifis  htnderstmUtrui  Faxon,  Bull.  Mas.  (Jomp.  Zool.,  XXIV,  1893,  p.  190; 

Mem.  Mus.  Comp.  Zool.,  XVIll,  1895,  p.  100,  pi.  xxiv,  figs.  2-2c. 
iyroplufrhynchtui  hendertsoniana  P^dwarda  and  Boivikr,  Ann.  S<*i.  Nat.,  Zool.,  (7), 

XVI,  1894,  p.  287. 

Al^MffroMx  .station  8393,  in  1020  fathonm,  Gulf  of  Panama. 
MUNIDOPSIS  HYSTRIX  Faxon. 

Manidopsis  hygtrix  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  183;  Mem. 
Mus.  Comp.  Zool.,  XVIII,  1895,  p.  89,  pi.  xix,  figs.  1,  la. 

AlhatroHS  station  3417,  in  493  fathoms.  Off  Acapulco.  Stations 
8424  and  3425  in  67B  and  680  fathoms,  respectively,  off  Tres  Marias 
Islands. 

MUNIDOPSIS  INERMIS  Faxon. 

Unnidopsis  inermijs  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  191;  Mem. 
Mus.  Com.  Zool.,  XVIII,  1895,  p.  98,  pi.  xxiii,  figs.  2,  2a. 

Alhatrosw  station  335-1  in  3ii2  fathoms,  Gulf  of  Panama.  . 

MUNIDOPSIS  IRIDIS  Alcock  and  Anderson. 

Munidopsis  iridis  Alcock  aud  Anderson,  Ann.  Mag.  Nat.  Hist.,  (7),  III,  1899, 
p.  20;  lUus.  Investigator  Zool.,  Crust.,  1899,  pi.  xliv,  fig.  1. — Alcock,  Cat. 
Indian  Deep-Sea  Crust,  in  the  Indian  Museum,  1901,  p.  265. 

Fifty -two  specimens  from  off  the  Travancore  coast,  430  fathoms. 
MUNIDOPSIS  L^VIQATA  (Henderson). 

Galathop»ig  Itei^igatus  Henderson,  Ann.  and  Mag,   Nat.  Hist.,  '(5),  XVI,  1885, 

p.  417. 

Elagmo/tiotus  lnifigahui  Challenger  Report,  XX VII,  Anomura,  p.  164,  pi.  xviii, 

fig.  3. 

Challeiiger  station  till),  depth  150  fathoms,  North  of  Papua.  One 
specimen. 

MUNIDOPSIS  LATIFRONS  (A.  Milne-Edwards). 

Oalathodes  latifrons  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880, 
p.  57. — A.  Milne-Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  55ool.,  (7),  XVI, 
1894,  p.  279;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  94,  pi.  viir, 
figs.  2,  3. 

Blak^  station  288,  in  399  fathoms,  Barbados.     One  specimen. 
MUNIDOPSIS  LATIROSTRIS  Faxon. 

Ekumonolus  latifrons  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p. 

416;  Challenger  Report,  XXVII,  1888,  Anomura,  i».  160,  pi.  xix,  fig.  1. 
OropIwrhyTichus  UUifronn  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  dee  Sci. 

Nat.  Zool.,  (7),  XVI,  1894,  p.  287. 
Munidopm  latirostris  Faxon,  Mem.  Mus.  Comp.  Zool.,  XVIII,  1895,  p.  99. 

Albatross  station  3381,  in  1,772  fathoms,  off  Malpelo  Island.  One 
female.    Station  3391,  in  153  fathoms.  Gulf  of  Panama.    One  female. 
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MUNIDOPSIS  LEVIS  (Alcock  and  Anderson). 

BathyankyrisUs  levis  Alcxkjk  and  Anderson,  Jour.  Asiatic  Soc,  Bengal,  LXIII, 
1894,  Pt.  2,  p.  175;  Illus.  Zool.  of  the  Investigator,  Crustacea,  pi.  lv,  fig.  3. 

Munidopsig  (BathyankyristtB)  leris  Aux)OK,  Cat.  Indian  Deep-Sea  Crust,  in  the 
Indian  Museum,  1901,  p.  274. 

Amlnan  Sea,  in  the  neighborhood  of  the  Laccadives,  636  fathoms. 
MUNIDOPSIS  LIVIDA  (A.  Milne-Edwards). 

El(umomttus    Imdus  A.    Milne-Edwards,    in   Ed.    Perrier,   Les  Explor.    pous- 

niarines,  1886,  fig.  242. 
(h'ophorynchus  lividus  A.  Milne-Edwards  and  E.  L.  Bouvibr,  Ann.  des  Sci.  Nat., 

Zool.,  (7),  XVI,  1894,  p.  287,  and  fig.  12,  p.  208;' Exp^.  Scient.  dii  Tra- 

vailleur  et  du  Talisman,  Brachyures  et  Anomoures,  1900,  p.  343,  pi.  iv,  fig. 

3;  pi.  XXXI,  figs.  17-22. 

MUNIDOPSIS  LONGIMANA  (A.  Mihie- Ed  wards). 

EUwmonotus  longimanus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VlII,  1880, 
p.  60. — A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Soi.  Nat.,  Z(K>1., 
(7),  XVI,  1894,  p.  282;  Mem.  Mus.  (^omp.  Zool.,  XIX,  1897,  No.  2.  p.  106, 
pi.  IX,  figs.  1-6. 

Blaise  station  195,  in  502  fathoms,  Martinique;  station  130,  in  451 
fathoms,  Fredericks  tad;  station  221,  423  fathoms,  St.  Lucia;  station 
188,  in  372  fathoms,  Dominica:  station  222,  in  422  fathoms,  St.  Lucia. 

MUNIDOPSIS  LONGIROSTRIS  Edwards  and  Bouvier. 

Munidopsia  longirostriit  A.  Milne-Edwards  and  E.  L.  Bouvier,  Bull.  Mus.  Nat 
Hist,  1897,  p.  365;  Result,  des  Camp.  Scient.  de  I'Flirondelle  et  de  la  Prin- 
cesse-Alice,  Pt.  12,  1899,  p.  82;  Exp^d.  Scient  du  Travailleur  et  du  Talis- 
man, Crust  Deca.,  Brachyures  et  Anomourt»s,  1900,  p.  314,  pi.  iv,  fig.  4;  pi. 
XXX,  figs.  5  to  9. 

MUNIDOPSIS  MARGARITA  Faxon. 

Mumdop»is  margariia  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  184;  Mem. 
Mas.  Comp.  Zool.,  XVIII,  1895,  p.  91,  pi.  xx,  fig.  2. 

AlhatroHH  station  3404,  in  385  fathoms.  Male  and  female.  Near  the 
Galapagos  Islands. 

MUNIDOPSIS  MARGINATA  (Henderson). 

Efwfmonoiw^  marginaluH  Henderson,  Ann.  and  Mag.  Nat  Hist,  (5),  XVI,  1885, 
p.  416;  Voyage  of  the  Challenger,  XXVII,  1888,  Anomura,  p.  161,  pi.  xix, 
fig.  2. 

Oroph/rhynchus  marffinatm  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci. 
Nat,  Zool.,  (7),"  XVI,  1894,  pp.  286,  287. 

ClHiUmger  station  168,  oil  New  Zealand;  depth,  1,100  fathoms; 
bottom,  blue  mud. 
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MUNIDOPSIS  MARIONIS  (A.  Milne -Edwards). 

Galaihades  marionis  A.  Milne-Edwari>h,  Kapport  sur  la  faune  sous-marine,  p. 
17  (note). 

Orophftrhynchus  marionu  A.  Milne-Edwariw  and  E.  L.  Bouvier,  Ann.  dea.  Rci. 
Nat,'  Zool.,  (7),  XVI,  1894,  p.  287;  Exp^^d.  Rcient.  du  Travailleur  vt  du 
Talisman,  Brachyures  et  Anomoures,  1900,  p.  340,  pi.  xxxi,  figs.  14-K5. 

European  waters. 

MUNIDOPSIS  MEDIA  Edwards  and  Bouvier. 

Munidopgis  inedia  A.  Milxe-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat., 
Zool.,  (7) ,  XVI,  1894,  i»p.  275, 325;  Expod.  Scient.  du  Travailleur  et  du  Talis- 
man, Brachyures  et  Anoraoures,  1900,  p.  325,  pi.  xxx,  fig.  25. 

European  waters. 

MUNIDOPSIS  MIERSI   (Henderson). 

Eldsmonotwt  mierd  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  416; 
Voyage  of  the  Challenger,  XXVII,  1888,  Anomura,  p.  162,  pi.  xix,  fig.  3. 

Challenger  station  173,  off  Matuku  Island,  Fiji;  depth,  815  fathoms; 
bottx>ni,  coral  mud. 

MUNIDOPSIS   MILLERI   Henderson. 

Munidopftiit  mUlfri  Hendekhon,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  414; 
Challenger  Report,  XXVII,  1888,  Anomura,  p.  155,  pi.  xvii,  fig.  3. 

ChalleTUjer  station  207,  depth,  70()  fathoms,  off  Tablas  Island,  Philip- 
pines.    A  female  with  ova  and  two  males. 

MUNIDOPSIS  MINA,  new  species,  see  p.  285. 

MUNIDOPSIS  MODESTA,  new  species,  see  p.  286. 

MUNIDOPSIS  MORESBYI  Alcock  and  Anderson. 

Munidopfdjf  moresbyi  Aix-ock  and  Anderson,  Aim.  and  Mag.  Nat.  Hist.,  (7),  III, 
1899,  p.  22;  Illus.  of  the  Investigator,  Zoology,  Crust.,  1899,  pi.  xl,  fig.  3.— 
Alcock,  Cat.  Indian  Deep-Sea  Crustacea,  1901,  p.  259. 

Arabian  Sea,  off  the  Travancore  coast,  430  fathoms. 

MUNIDOPSIS  NITIDA  (A.  Milne- Edwards) . 

Orophorhynchun  nitidus  \.  Milne- Edwards,  Bull.  Mus.  Conip.  Zool.,  VIII,. 1880, 

p.  59. 
Orophorhynchug  spinosun  A.  Milne- Edwards,  Bull.  Mus.  Conip.  Zool.,  VIII,  1880, 

p.  58. 
Munidop^is  uitida  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat., 

Zool.,  (7),  XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2, 

p.  74,  pi.  VI,  figs.  6,  7. 

Bl^ke  station  163,  in  769  fathoms,  Guadeloupe.     Station  180,  in  982 
fathoms,  Dominica. 
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MUNIDOPSIS  OPALESCBNS,  new  species,  see  p.  287. 

MUNIDOPSIS  ORNATA  Faxon. 

Mnnidopsix  omata  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1803,  p.  18<>;  Mein. 
MuH.  Comp.  Zool.,  XVIII,  1895,  p.  87,  pi.  xx,  figs.  1,  la. 

Alhatrot<s  stiition  8404,  in  385  fathoms,  Galapag^os  Islands. 

MUNIDOPSIS  PALLIDA  Alcock. 

Miinidopm  fndmqwxmom  rar.  pallida  Alcock,  Ann.  Mag.  Nat.  Hist.,  (6),  XIII, 
1894,  p.  331;  Illus.  Zool.  Investigator,  Crustacea,  1895,  pi.  xiii,  fig.  7. 

Munidopsifi  {Orophorhynchxts)  subsqiuimom  var.  pallida  Ai/xx-k,  Cat.  Indian  Deep- 
Sea  Crust,  in  the  Indian  Museum,  1901,  p.  268. 

Bay  of  Bengal  in  1,803  fathoms. 

MUNIDOPSIS  PARFAITI  (A.  Milne- Edwards). 

ElasmonottiM  jHirfaili  A.  Milne-Edwards,  in  Filhol,  Ija  Vie  an  Fond  de«  Mere, 

1885,  pi.  VH. 
Orophorhynchus  fKirfaiti  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci. 

Nat.,  Zool.,  (7),  XVI.,  1894,  p.  287;   E.xp^d.  Seient.  du  Travaillenr  et  du 

Talisman,  Brachyures  et  Anomoures,  1900,  p.  236,  pi.  in,  fig.  1;  pi.  xxxi, 

fig.  11-13. 

European  waters. 

MUNIDOPSIS  PILOSA  Henderson. 

Munidopsis  pilosa  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  415; 
Challenger  Report,'XXVII,  Anoraura,  1888,  p.  157,  pi.  xvii,  fig.  5. 

Challenger  station  196;  depth  825  fathoms,  near  Philippine  Islands. 
One  male. 

MUNIDOPSIS  PLATIROSTRIS  (A.  Milne- Ed  wards  and  Bouvier. ) 

Oropliorhjpiclni8 phUirostris  A.  Milne- Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  Zool., 
(7),  "XVI,  1894,  p.  287;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  114, 
pi.  IX,  figs.  12-15;  pi.  X,  fig.  3. 

U.  S.  Coast  Survey  steamer  IJa.«slrr,  December  27-30,  1S71,  KM) 
fathoms,  Barbados. 

MUNIDOPSIS   POLITA  (S.  I.  Smith). 

Anoplonotus  politus  S.  1.  Smith,  Proc.  V.  S.  Nat.  Mus.,  VI,  1883,  p.  50,  pi.  11,  fig. 
1;  pi.  Ill,  figs.  l-5a. 

East  North  Atlantic. 

Dr.  Faxon  says: "  '*As  the  genus  Anophmotu^  of  Smith  does  not  seem 
to  be  sufficiently  distinct  from  Elmmonotm^  it  is  here  merged,  with  the 
latter,  in  Munidojpiihy 

«Mem.  MuH.  Comp.  Zool.,  XVIII,  1895,  p.  81. 
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MUNIDOPSIS  POSEIDONIA  Alcock  and  Anderson. 

Munidorpfda  poseidmua  Alcock  and  Anderson,  Jour.  Asiatic  Soc.  Bengal,  LXIII, 
Pt.  2,  1894,  p.  167;  Illus.  Zool.  Investigator,  Crust,  pi.  xii,  tig.  2. 

.\funidopAift  [Galfithodejf)  pofddonin  Alcock,  Oat.  Indian  DeejvSea  Crust,  in  the 
Indian  Museum,  1901,  p.  26S. 

I^iy  of  Benj^al,  off  Madras  coast,  210  fathoms. 

MUNIDOPSIS  QUADRATA  Faxon. 

}funidopsfist  qaadraia  Faxon,  Bull.  Mus.  Conip.  Zool.,  XXIV,  1893,  p.  188;  Mem. 

Mus.  Coinp.  Zool.,  1895,  p.  97,  pi.  -xxiii,  figs.  1,  Ic. 
Elarnnonotua  qnadralus  A.  Milne- Edwards  and  Bocvier,  Ann.  Sci.  Nat.,  Zool., 
'    (7),  XVI,  1894,  p.  282. 

AlbatroHS  station   3424,  in  676  fathoms,  and  station  3425  in  680 
fathoms,  Tres  Marias  Islands. 

MUNIDOPSIS  REGIA  Alcock  and  Anderson. 

Sfnnidopm  regia  Alcock  and  Anderson,  Jour.  Asiatic  Soc.  Bengal,  I^XIII,  Pt.  2, 
1894,  p.  168;  Illus.  Zool.  Investigator,  Crust.,  1895,  pi.  xi,  fig.  1;  Cat.  Indian 
Deep-Sea  Crust,  in  the  Indian  Museum,  1901,  p.  261. 

Arabian  Sea,  off  Colombo,   142-400  fathoms,  Andaman  Soa,  405 

fathoms. 

MUNIDOPSIS  REYNOLDSI   (A.  Milne-Edwards). 

Galathodes  reynoldsi  A.  Milne- Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880, 

p.  56. 
Munidopsis  reynoldn  A.  Milne-Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  Zool,,  (7), 

XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  80,  pi.  vi, 

figs.  1-5. 

Bfake  station  138  in  2,376  fathoms.  Ham's  Bluff. 

MUNIDOPSIS  ROBUSTA  (A.  Milne-Edwards). 

fralaihodesrobustm  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  54. 
Sfunidoftsis  robusta  A.  Milne-Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  (7),  XVI, 

1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  69,  pi.  vi,  figs. 

15-20;  pi.  VII,  fig.  1. 

Blah'  station  258  in  159  fathoms,  Grenada. 

MUNIDOPSIS  SCABRA  Faxon. 

yfun\dop9a!i  scal/ra  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  186;  Mem. 
Mus.  Comp.  Zool.,  XVIII,  1895,  p.  98,  pi.  xxi,  figs.  1,  la. 

AlbatrosJtf  station  3424   in  ()76   fathoms,  and  station  3425  in  680 
fathoms,  Tres  Marias  Islands. 

MUNIDOPSIS  SCOBINA  Alcock. 

}f unidopifis  gcobina  Alcock,  Ann.  Mag.  Nat.  Hist.,  (6),  XIII,  1894,  p.  330;  Illus. 
Investigator,  Crust.,  1895,  pi.  xiii,  fig.  1;  Cat.  Indian  Deep-Sea  Crust. 
Indian  Museum,  1901,  p.  254. 

Northern  end  of  the  Bay  of  Bengal,  193,  240,  272,  405-285,  and  409 

fathoms. 
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MUNIDOPSIS  SERICEA  Faxon. 

Mximdopsis  Rericen  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  184;  Mem. 
Mus.  Coiiip.  Zool.,  XVIII,  1895,  p.  90,  pi.  xix,  figs.  8,  3a. 

AHrffr'fM.s  .station  3394  in  511  fathoms,  Gulf  of  Panama. 

MUNIDOPSIS  SERRATIFRONS  (A.  Milne-Edwards). 

(icdaihodts  serratifrons  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VITI,  No.  1, 

1880,  p.  55. 
Munidopsift  serralifrons  HENDEitsoN,  Challenger  Report,  XXVII,  1888,  Auomura, 
p.  149,  pi.  XVI,  fig.  3.—  A.  Milne-Edwards  and  E.  L.  Bofvier,  Mem.  Mus. 
Comp.  Zool.,  XIX,  1897,  p.  78,  pi.  vi,  fig.  12-14. 
Blair  station   185  in   333    fathoms,  Dominica;    OhuU^mg^^r  station 
56,   off  Bermuda,  in  1,075  fathoms;   Alhatroi<H  station  2154,    in  310 
fathoms,  off'  Habana,  Cuba. 

MUNIDOPSIS  SHARRERI  (A.  Milne-Edwards). 

OrophorhynchiiR  sharreri  A.  Milne- Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880, 

p.  59'. 
Munidopttw  sharreri  A.  Milne- Edwards  and  E.  L.  Bouvter,  Ann.  ties  S<!i.  Nat,, 

Zool.,  (7),  XVI,  1894,  p.  275;  Mem.  M^is.  Coinp.  Zool.,  XIX,  1897,  No.  2, 

p.  71,  pi,  VII,  fig.  2-5. 

Santa  Cmz,  in  248  fathoms,  steamer  Bhke, 

MUNIDOPSIS  SIGSBEI  (A.  Milne- Ed  wards). 

Galathodes  sigsltei  A.  Milne- Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  56. 

3fu«id(>pm»/^«6<'t  Henderson,  Challenger  Report,  XXVII,  1888,  Anoniura,  p.  150, 
pi.  XVIII,  fig.  2.— A,  MiLNE-EowARDsandBouviER,  Ann.  desSci.  Nat.,  (7), 
XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  83,  pi.  v, 
fig.  8-26. 

Blake  station  200  in  472  fathoms,  Martinique. 

MUNIDOPSIS  SIMILIS  S.  I.  Smith. 

Munidapsis  mmilis  8.  I.  Smith,  Proc.  U.  S.  Nat.  Mus.,  VII,  1885,  p.  496.— A. 
Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat,  Zool.,  (7),  XVI, 
1894,  p.  275. 

Off  the  east  coast  of  the  United  States:  Alhah^ons  station  2192,  lati- 
tude 39^,  in  1,060  fathoms. 

MUNIDOPSIS  SIMPLEX  (A.  Milne- Edwards). 

Galatnodes  simplex  A.  Milne-Edwards,  Bull.  Mus.  Comp.  ZooL,  VIII,  1880,  p.  56. 
Munidopm  simplex  A.  Milne-Edwards  and  E.  L.  BorviER,  Ann.  des  Sci.  Nat, 

Zool.,  (7),  XVI,  1894,  p.  275;  Mem.  Mus.  Comp.   Zool.,  XIX,    1897,  No.  2. 

p.  89,  pi.  V,  figs.  2-7. 

Guadeloupe,  Martinique,  St.  Vincent,  333  to  982  fathoms. 
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MUNIDOPSIS  SPINIPER  A.  Milne- Edwards. 

Munidoperis  spinifer  A,  Milne-Edwardb,  Bull.  Mils.  Comp.  Zool.,  V'lII,  1880, 
p.  54. — A.  Milne- Edwards  and  Boivier,  Ann.  des  Scl.  Nat.  Zool.,  (7),  XVI, 
1894,  p.  275;  Mem.  Mus.  Comp.  Zool,  XIX,  1897,  No.  2,  p.  W,  pi.  vii,  figs., 
6-8. 

Bhike.  station  146,  in  245  fathoms;  St.  KiCts.     Station  100  in  250 
to  400  fathoms. 

MUNIDOPSIS  SPINOCULATA  (A.  Milne-Edwards). 

Orophorhtpichiuf  spinocukUm  \.  Milne-P^dwards,  Bull.  Mus.  Comp.  Zool.,  VIII, 

1880,  p.  59. 
Munidopms  spinoculaia  A.  Milnb-Edwards  and   E.  L.  Bouvibr,  Ann.  des  Sci. 

Nat,  Zool.,  (7),  XVI,  1894,  p.  275;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897, 

No.  2,  p.  75,  pi.  VI,  figB.  8-11. 

Dominica,  in  824  fathoms. 

MUNIDOPSIS  SQUAMOSA  (A.  Milne- Edwards). 

(>rophorhynchu8  squamosus  A.   Milne- Edwards.  Bull.  Mus.  Comp.  Zool.,  VIII, 

1880,  p.  58. 
Ekumonotus  squamosum  A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci. 

Nat,  Zool.,  (7),  XVI,  1894,  p.  282;  Mem.  Mus.  Comp.  Zool,  XIX,  1897,  No.  2, 

p.  99,  pi.  VIII,  figp.  4-6. 

St.  Lucia,  in  116  fathoms. 

MUNIDOPSIS  STYLIROSTRIS  Wood-Mason. 

MunidopHiM  gtylirostris  VVood-Mason,  Ann.  Mag.  Nat  Hist,  (6),  1891,  p.  201. — 
Alcock,  Ann.  Mag.  Nat.  Hist.,  (6),  XIII,  1894,  p.  328;  Illus.  Investigator, 
Zool.,  Crust,  1895,  pi.  xiii,  fig.  6. 

Arabian  Sea,  in  738,  824,  836,  and  947  fathoms. 

MUNIDOPSIS  SUBSQUAMOSA  Henderson. 

Munidopsi*  mbsquamosa  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  (5),  XVI,  1885, 
p.  414;  Challenger  Report,  XXVII,  Anomura,  1888,  p.  152,  pi.  xvii,  fig.  4.— 
Aux)CK,  Cat,  Indian  Deep-Sea  Crust,  in  Indian  Museum,  1901,  p.  256; 
Mem.  Mus.  Comp.  Zool.,  XVIII,  1895,  p.  85. 

C%allim^er^  station  237,  in  1875  fathoms,  off  Yokohama. 

MUNIDOPSIS  TALISMANI  Edwards  and  Bouvier. 

}funidoj>i!Ui  uUismani  A.  Milne-P^dwards  and  E.  L.  Bouvier,  Ann.  des  Sri.  Nat, 
ZcK)l.,  (7),  XVI,  1894,  p.  275;  Exp^^d.  Scient.du  Travailleur  et  du  Talisman, 
Brachyures  and  Anomoures,  1894,  p.  816,  pi.  xxx,  figs.  11-14. 

European  waters. 

MUNIDOPSIS  TANNERI  Faxon. 

Munidopifijt  tanneri  Faxon,  Bull.  Mus,  C'omp.  Zool.,  XXIV,  1893,  p.  187;  Mem. 
Mus.  Comp.  Zool.,  Will,  1895,  p.  94,  pi.  xxn,  figs.  1,  la. 

AlfnttroHH  station  339(),  in  2r)t»  fathoms,  gulf  of  Panama;  sUition  3897, 
in  .So  fathoms,  Gulf  of  Panama. 
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MUNIDOPSIS  TAURULUS  Ortmann. 

Munidopxis  taundus  Oktmass,  YahA.  Jahrb.,  System,  1892,  p.  256,  pi.  ii,  fijr.  13. 
MUNIDOPSIS  TENAX  Alcock. 

lifithymih/ri^es  x/mjo*iM.  Aixxk'K,  Jour.  Asiatic  fckx*.  Bengal,  LXIII,  1894,  l*t.  2, 
p.  174,  pi.  IX,  fig.  2;  Ulup.  Zool.  Investigator,  Oiistacea,  pi.  lv,  fig.  2. 

Mnu'uio}m»  {BalhyankyriMeM)  lenax  Awtx-K,  Cat.  Indian  Deep-Sea  Crust.  Iiiilian 
Museum,  1901,  p.  273. 

Andaman  Sea,  off  Ross  Island,  2t>5  fathoms. 

MUNIDOPSIS  TENUIROSTRIS,  new  species,  see  p.  289. 

MUNIDOPSIS  TOWNSENDI,  new  species,  see  p.  ago. 

MUNIDOPSIS  TRACHYPUS  Alcock  and  Anderson. 

Munidopm  trachypus  Aux)CK  and  Anderson,  Jour.  Asiatic  SiK\  Bengal,  LXIII, 
1894,  R.  2,  p.  169;  Illus.  Zool.  Investigator,  Crust.,  1895,  pi.  xi,  fig.  2.— 
Aixxx'K,  Cat.  Indian  Deep-Sea  Cnist.  Indian  Museum,  1901,  p.  262. 

Arabian  Sea,  north  of  the  Ijaccmlives,  fi8t)  fathoms. 

MUNIDOPSIS  TRI/BNA  Alcock  and  Anderson. 

Mnnidopsis  triwria  Aux)ck  and  .\ndeh8on,  Jour.  Asiatic  Soc.  Bengal,  LXIII,  1894, 
Pt.  2,  p.  168;  Illus.  Investigator  Zool.  Crust.,  1895,  pi.  xi,  fig.  5. 

Mnnidopsis  ((ralathodes)  triama  Aixxk'K,  Cat.  Indian  Deep-Sea  Crust.  Indian 
Museum,  1901,  p.  261. 

Ba}'^  of  Bengal,  off  the  Andaman  coast,  in  240-290  and  875  fathoms. 
MUNIDOPSIS  TRIDENS  (A.  Milne-Edwards). 

(rolnthodes  trUlens  A.  Milne- Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p. 
57. — A.  MiLNE-EDWAiiDsand  BorviER,  Ann.  des  Sci.  Nat.,  (7),  XVI,  181H,  p. 
279;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  96,  pi.  vii,  figH.  i:^15; 
pi.  VIII,  fig.  1. 

JSM-e  station  148,  in  208  fathoms,  St.  Kitts. 

MUNIDOPSIS  TRIDENTATA  (Esmark). 

(inUithcatridentain  Ii>MAKK,  Forhdl.Skandin.  Naturf.,  7McKie,  (1856),  1857,  j».  157. 
(inlaihoiies  romcem  A.  Milne-Edwardk,  Rec.  de  Fig.  de  Crust.,  1883,  pi.  xiii, 

fig.  1. 
(iaUtthodes  tridentainH  A.  Milnk-Edwards  and  K.  L.  Bouvier,  Oust.  Hirondelle 

et  Prince88e-Alice,  Monaco,  1899,  p.  H'A. 
i  Murdf1opsii<  r(t8<wea  Alcock  and  Anderson,  Ann.  Mag.  Nat.  Hist.,  1899,  (7), 

III,  p.  19. 
Miividopm  {(ialathodai)  '!  tridrntatn  Ai.cock,  ( 'at.  Indian  I)e(*|)-SeaCnist.,  Indian 

Museum,  1901,  p.  2(>4. 

*"Two  hundred  and  thirty-seven  si)eciinens  were  tak^^i  in  the  Ai-abiiui 
Sea,  off  the  Travancore  roast,  in  430  fathonis.^^gi^zedbyV^OOglC 
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MUNIDOPSIS  TRIPIDA  Henderson. 

Munidopgiit  trifida  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p,  415; 

Challenger  Re^wrt,  XXVII,  1888,  Anomura,  p.  156,  pi.  xvi,  %.  2. 
(kdaihode*  irifidus  A.  Milne-Edwariw  and  BorviKR,  Ann.  des  Sci.  Nat.,  Zool., 

(7),  XVI,  1894,  p.  279. 

C%iU^hgt^r  station  310,  in  4(M)  fathoms,  Saniiiento  C-hannel,  Pata- 
l^onia. 

Mr.  Henderson  describes  his  specimens  as  having  ''a  few  short  hairs 
scattered  over  the  surface."  This  is  true  of  the  specimens  in  this 
luuseum,  one  from  AlhatroHH  station  2781,  in  848  fathoms,  and  one 
from  station  2785  in  449  fathoms.  Both  stations  are  off  the  west  coast 
of  Patagonia  at  no  great  distance  from  the  type  locality  of  M,  irifida, 

Alcock  and  Anderson^  have  referred  to  M,  trifidti  specimens  from 
the  "Arabian  Sea,  north  of  the  Laccadives,  636  fathoms;  Bay  of  Ben- 
gal, off  the  Andamans,  480  fathoms;  Andaman  Sea,  498  fathoms." 
Contrary  to  the  character  of  the  t3'pe  and  topotypes,  these  specimens 
are  described  as  tomentose.  ''Body  and  appendages  tomentose. 
Carapace  when  denuded  transversely  rugose,  especially  postero- 
laterally." 

It  does  not  seem  at  all  improbable  that  specimens  from  localities  so 
widely  separated  and  differing  so  much  in  the  amount  of  hair  (the  one 
being  naked  and  the  other  clothed)  would  show  additional  diverse 
charactei*s  when  placed  side  by  side;  however,  in  the  absence  of  inter- 
grading  specimens,  this  character  alone  renders  the  forms  specifically 
distinct.  1  therefore  propose  that  the  form  from  the  Indian  Seas  be 
known  as  Munlihypais  timx-entoHu, 

MUNIDOPSIS  UNGUIFERA  Alcock  and  Anderson. 

Munidapsis  unguifera  Alcock  and  Anderson,  Jour.  Asiatic  i^oc.  Bengal,  LXIII, 
Pt.  2,  1894,  p.  172;  Illus.  Investigator  Zool.,  Crust.,  1895,  pi.  xi,  fig.  4.— 
Alco(7k,  Cat.  Indian  Deep-Sea  Crust.,  1901,  p.  253. 

Bay  of  Ifengal,  in  145-250  fathoms,  Andaman  Sea,  in  490  fathoms. 

MUNIDOPSIS  VAILLANTI  (A.  Milne- Edwards). 

Eliismonotm  vaillarUi  A.  Milnb-Edwards,  Comp.  Rend.  Acad,  des  Sci.,  p.  932, 
Dec.,  1881. — A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat.,  Zool., 
(7),  XVI,  1894,  p.  282;  Exp^d.  Scient.  du  Travailleur  et  du  Talisman,  Brach- 
yures  et  Anomoures,  1900,  p.  333,  pi.  xxxi,  fig.  8-10. 

MUNIDOPSIS  VERRILLI,  new  species,  see  p.  291. 

MUNIDOPSIS  VICINA  Faxon. 

MnnidopudJi  rlcinu  Faxon,  Bull.  Mus.  (/omp.  Zool.,  XXIV,  1893,  p.  181;  Mem. 
Mus.  Comp.  Zool.,  XVHI,  1895,  p.  85,  pi.  xvin,  figs.  2-2a. 

AlJmtroHS  station  3360,  in  1,670  fathoms,  Gulf  of  Panama;  station 
3382  in  1,793  fathoms.  Gulf  of  Panama. 

« Jour.  Asiatic  Soc.  Bengal,  LXllI,  Pt.  2,  1894,  p^'^M^^^^^^S^^ 
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MUNIDOPSIS  VILLOSA  Faxon. 

Munidcpsis  vUhm  Faxon,  Bull.  Mw.  Comp.  Zool.,  XXIV,  1893,  p.  182;  Mem. 
Mu8.  Comp.  Zool.,  XVIII,  1895,  p.  86,  pi.  xix,  fig  2. 
Alhitross  station  33i>4,  in  511  fathoms,  Gulf  of  Panama. 

MUNIDOPSIS  WARDENI  Anderson. 

MuniiU/pgis  v^rdeni  Andebson,  Jour.  Asiatic  Soc.  Bengal,  LXV,  Ft.  2,  1896,  p- 
99;  Illus.  Investigator  Zool.,  Crust.,  pi.  lv,  fig.  1.— Aloock,  Cat.  Indian 
Deep-Sea  Crust,  1901,  p.  257. 
Ai-abian  Sea,  in  406,  457-589,  459,  and  531  fathoms;  Bay  of  Bengal, 
in  480  and  594-225  fathoms. 

UROPTYCHUS  Henderson. 

nipUjchm  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  61  (name 

preoccupied). 
Uroptychus  (new  name)  Hbndbrson,  Report  Voyage  Challenger,  1888,  p.  173. 

UROPTYCHUS  ARMATUS  (A.  M Una- Edwards). 

DiptychxLx  nrmatus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p. 
59.— A.  Milne-Edwards  ami  E.  L.  Boivier,  Ann.  des  Sci.  Nat,  Zool.,  (7), 
XVI,  1894,  p.  306.— Mem.  Mus.  Comp.  Zool.,  XIX,  No.  2,  p.  132,  pi.  xi,  fig. 
3;  pi.  XII,  figs.  8  and  9. 

^^ie*  station  241;  depth,  lt>3  fathoms;  Cariacou. 

UROPTYCHUS  AUSTRALIS  (Henderson). 

Diptychm  austrcUis  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  420. 
Irtyptyckm  aiuUralis  Henderson,  Challenger  Report,  XXVII,  1888,  Anomura,  p. 
179,  pi.  XXI,  fig.  4. 

Challenger  station   171,    near  the   Kermadec  Islands;    depth,   600 
fathoms. 

UROPTYCHUS  AUSTRALIS  var.  INDICUS  Alcock. 

Iroptychm  aiuttralh  var.  indiru«  Alcock,  Cat.  Indian  Deep-Sea  Crust.  Indian 
Museum,  1901,  p.  284. 

Arabian  Sea,  off  Cape  a>niorin,  459  fathoms;  I^y  of  Bengal,  off 
Ceylon,  805  fathoms. 

UROPTYCHUS  BACILLIMANUS  Alcock  and  Anderson. 

Iroptyrhm  biicillimanm  Aix^ocK  and  Anderson,  Ann.  Mag.  Nat.  Hist,  (7),  III, 
1899,  |>.  25;  Illus.  Zool.  InveHtigator,  Crust.,  1899,  pi.  xlv,  fig.  3.— Alcock, 
Cat.  liKhau  Deep-So4*  Crust,  in  Indian  Museum.  1901,  ]>.  285. 
A   young  male  and  female   from  off  the  Travancore   coast  430 
fathoms,  and  an  egg-laden  female  from  off  Ceylon,  320-290  fathoms. 
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UROPTYCHUS  BELLUS  Faxon. 

Vwptychm  bellus  Faxon,  Bull.  Mufl.  Comp.  Zool.,  XXIV,  1893,  p.  193;  Mem. 

Mos,  Comp.  Zool.,  1895,  p.  102,  pi.  xxvi,  figs.  2-2b. 
Diptychns  Itellua  A.  Milne-Edwards  and  Bouvibr^  Ann.  dee  Sci.  Nat,  Zool.,  (7), 

XVI,  1894,  p.  306. 

Albatross  station  3354,  in  322  fathoms.     Station  3366,  182  fatlioms, 
off  Panama. 

UROPTYCHUS  BREVIS,  new  species,  see  p.  292. 

UROPTYCHUS  CAPILLATUS,  new  species,  see  p.  293. 

UROPTYCHUS  FUSIMANUS  Alcock  and  Anderson. 

Lrop^cAtw /uwmaritw  Aloock  and  Anderson,  Ann.  Mag.  Nat.  Hist,  (7),  III, 
1899,  p.  26;  Illus.  Zool.  Investigator,  Crust,  1899,  pi.  xliv,  fig.  4.— Aloock, 
Cat  Indian  Deep-Sea  Crust  Indian  Museum,  1901,  p.  283. 

Seven  specimens  from  off  the  Travancore  coast,  in  430  fathoms. 
UROPTYCHUS  GRACILIMANUS   (Henderson). 

Diplychu»  gracUimaniu  Henderson,  Ann.  Mag.  Nat  Hist,  (5),  XVI,  1885,  p. 

420. 
Vropiychus  gracUimamis  Henderson,  Challenger  Report,  XXVII,  1888,  Anomura, 

p.  181,  pi.  XXI,  fig.  5. 

ChaUenger  station  164B,  off  Port  Jackson;  depth,  410  fathoms. 

UROPTYCHUS  GRANULATUS,  new  species,  see  p.  293. 
UROPTYCHUS  INSIGNIS   (Henderson). 

Diphfchus  insignis  Henderson,  Ann.  Mag.  Nat  Hist.,  (5),  XVI,  1885,  p.  419. 
Uroptychns  iimgnis  Henderson,  Challenger  Report,  Anomura,  XXVII,  1888,  p. 
175,  pi.  XXI,  fig.  1. 

Challenger  station   145 A,  off  Prince  towards  Island;  depth,  310 
&thonis. 

UROPTYCHUS  INTERMEDIUS  (A.  MUne-Edwards). 

Diptychug  irUermedhis  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Z(K)1.,  VIII,  1880, 
p.  63;  Mem.  Mus.  Comp.  Zool.,  XIX,  No.  2,  1897,  p.  127,  pi.  xii,  fig.  1-7. 

J?^-^  station  241;  depth,  163  fathoms;  Cariacou. 

UROPTYCHUS  JAMAICENSIS,  new  species,  see  p.  29.1 

UROPTYCHUS  MINUTUS,  new  species,  see  p.  296. 

UROPTYCHUS  NIGRICAPILLIS  Alcock. 

Vroptycht^  nigruxipiUis  Alcock,  Cat.  Indian  Deep-Sea  Crust  Indian  Museum, 
1901,  p.  283,  pi.  Ill,  fig.  3. 

Andaman  Sea,  669  fathoms. 
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UROPTYCHUS  NITIDUS  (A.  Milne-Edwards). 

Dijytychiuf  nitidus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  62. — 
A.  Milne- Edwards  and  Bouvier,  Ann.  des  Sci.  Nat.,  Zool.,  (7),  XVI,  1H94, 
p.  306;  Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  p.  134,  pi.  xi,  figs.  21,  22;  pi. 
XII,  figs.  10-16. 

Uroptychiis  nitidus  Henderson,  Challenger  Report,  Anomura,  XXVIl,  1888,  p. 
174,  pi.  XXI,  fig.  6. 

Blake  station  137;  depth,  625  fathoms;   Frederickstadt.     Station 
227;  depth,  273  fathoms. 

UROPTYCHUS  NITIDUS  var.  CONCOLOR  (Edwards  &  Bouvier). 

Diptychus  nitidus  var.  conwlor  A.  Milne-Edwards  and  Bouvier,  Ann.  des  Sci. 
Nat,  Zool.,  (7),  XVI,  1894,  p.  306;  Result,  des  camp,  sclent,  de  rHirondelle 
(supplement)  et  de  la  Princesse-Alice,  Ft.  XIII,  p.  87,  pi.  i,  fig.  2. — Edwards 
and  Bouvier,  Exp^d.  Sci.  du  Travailleur  etdu  Talisman,  1900,  p.  360,  pi.  iv, 
pi.  xxxii,  fig.  15-19. 

Uroptychus  nitidus  var.  concolor  M.  Caulliery,  Result,  de  la  camp,  du  Caudan,  II, 
p.  393. 

UROPTYCHUS  OCCIDENTALIS  Faxon. 

Uroptychus  nitidus  occid^nUilis  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p. 

•    192;  Mem.  Mus.  Comp.  Zool.,  XVIII,  1895,  p.  101,  pi.  xxvi,  figs.  1,1a. 
Diptychus  nitidus  var.  occidentalis  Milne-Edwards  and  Bouvier,  Ann.  des  Sd. 
Nat.,  ZooL,  (7),  XVI,  1894,  p.  306. 

Albatross,  station  3384;  depth,  458  fathoms;  off  Panama. 
See  Uroptychus  occidentalism  Key,  p.  292. 

UROPTYCHUS  PARVULUS  (Henderson). 

2>ipiyc^t«  parrwto  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p.  420. 
Uroptychus  parmlus  Henderson,  Challenger  Report,  XXVII,  1888,  p.  177,  pi.  xxi, 
fig.  3. 

Chall'en^€7'  station  310;  Sarmiento  Channel,  Patagonia;  depth,  400 
fathoms. 

UROPTYCHUS  POLITUS  (Henderson). 

Diptychus politus  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1886,  p.  420. 
Uroptychus polUus  Henderson,  Challenger  Report,  Anomura,  XXVII,  1888,  p.  178, 
pi.  VI,  fig.  2. 

ChaUenger  station   171,   near  the    Kermadec  Islands;   depth,  600 
fathoms. 

UROPTYCHUS  PRINCEPS,  new  species,  see  p.  2g6. 
UROPTYCHUS  PUBESCENS  Faxon. 

Uroptychus pvbescens  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  p.  192;  Mem. 

Mus.  Comp.  Zool.,  XVIII,  1895,  p.  101,  pi.  xxvi,  figs.  3,  a,  b. 
Diptychus  pubescens  A.  Milne-Edwards  and  Bouvier,  Ann.  Sci.  Nat.,  Zool.,  (7), 

XVI,  1894,  p.  306. 

Albatross  stations  33.54,  in  322  fathoms,  ^nd^J§>^^^\9iWi  fathoms, 
off  Panama. 
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UROPTYCHUS'RUBRO-VITTATUS  (A.  Milne- Edwards.) 

Diptychm  rubro-vUtatus  A.  Milne-Edwards,  Ann.  des  Sci.  Nat,  Zool.,  (7),  XVI, 
1894,  p.  306;  Exp^d.  Sc-i.  du  Travailleur  et  du  Talisman,  1900,  p.  356,  pi. 
XXXII,  fig.  6-14. — M.  Caullery,  Result,  de  la  camp,  du  Caudan,  Pt.  2, 

1896,  p.  393. 

UROPTYCHUS  RUGOSUS  (A.  Milnc-Edwards). 

Diptyehus  rugogus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  2iOol.,  VIII,  1880,  p. 
63. — A.  Milxe-Edwards  and  E.  L.  Bouvibr,  Mem.  Mus.  Comp.  Zool.,  XIX, 

1897,  No.  2,  p.  124,  pi.  xi,  figs.  4-14. 

West  India  region,  in  95  to  240  fathoin8. 

UROPTYCHUS  SCAMBUS,  new  species,  see  p.  297. 
UROPTYCHUS  SCANDBNS,  new  species,  see  p.  ag8. 
UROPTYCHUS  SPINIGER,  new  species,  see  p.  298. 
UROPTYCHUS  SPINIMARGINATUS  (Henderson). 

/>iptyrhm*  »pinimargijuUtus  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1885,  p. 

419. 
Crifptychis  s^miiirympnatus  Henderson,  Challenger  Report,  Anomura,  XXVII, 
-     1888,  p.  176,  pi.  XXI,  fig.  2. 

CluillengeT  station  170,  off  Kermadec  Islands;  depth,  520  fathoms. 
UROPTYCHUS  SPINOSUS  (A.  Milne-Edwards  and  E.  L.  Bouvier). 

Diptychus  spinogus  A.  Milne-Edwards  and  Bouvier,  Ann.  des.  Sci.  Nat.,  Zool., 
(7),  XVI,  1894,  p.  306;  Mem.  Mus.  Comp,  Zool.,  XIX,  1897,  No.  2,  p.  129, 
pi.  XI,  figs.  15-20. 

West  India  region. 

UROPTYCHUS  TRIDENTATUS  (Henderson). 

Diptychus  tridmtalus  Henderson,  Ann.  Mag.  Nat.  Hist.,  (5),  XVI,  1886,  p.  421. 
Uroptychus  tridentatus  Henderson,  Challenger  Report,  XXVII,  1888,  p.  181,  pi. 
VI,  fig.  1. 

Amboina,  depth? 

UROPTYCHUS  UNCIFER   (A.  Milne-Edwards). 

Diptychus  uncifer  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  63. — 
A.  Milne-Edwards  and  Bocvier,  Ann.  Sci.  Nat.,  Zool., (7),  XVI,  1894,  p.  306; 
Mem.  Mus.  Comp.  Zool.,  XIX,  1897,  No.  2,  p.  140,  pi.  xi,  figs.  1  and  2;  pi. 
XII,  figs.  17-29. 

Blaie  station  232;  depth,  88  fathoms;  St.  Vincent.  Station  273; 
depth,  103  fathoms;  Barbados.  Station  269;  depth,  124  fathoms;  St. 
Vincent. 

PTYCHOGASTER   A.  Milne-Edwards. 

PCycfiogaster  A.  Mi lnb-Ed wards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p.  63. 

PTYCHOGASTER  DEFENSA,  new  species,  sec  p'i|^?^^^ ^8^^ 


334  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvi. 


PTYCHOGASTER  FORMOSUS  A.  Milne-Edwards. 

Ptychogaster  formomis  A.  Milne- Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat., 
Zool.,  (7),  XVI,  1894,  p.  205,  fig.  9;  p.  216,  fig.  20.— A.  Milne- Edwards  and 
E.  L.  Bouvier,  Expd.  Scient.  du  Travailleur  et  dii  Talisman,  Crust.  Decap. 
Brachyures  et  Anomoures,  1900,  p.  350,  pi.  in,  fig.  2;  pi.  xxxii,  fig.  1-5.  See 
for  Synonymy. 

PTYCHOGASTER  HENDBRSONI  Alcock  and  Anderson. 

PtychogaMer  fiendersoni  Alcock  and  Anderson,  Ann.  Mag.  Nat.  Hist.,  Jan.,  1899, 
p.  23. — Alcock,  Cat.  Indian  deep-sea  Crust.  Indian  Museum,  1901,  p.  280; 
IlluB.  Zool.  Investigator,  Crust,  pi.  xlv,  fig.  2. 

PTYCHOGASTER  INVESTIGATORIS  Alcock  and  Anderson. 

PtychogaMer  investujcUoris  Alcock  and  Anderson,  Ann.  Mag.  Nat.  Hist.,  Jan., 
1899,  p.  24;  Illus.  Zool.  Investigator,  Crust,  pi.  xlv,  fig.  1. — Alcxx^k,  Cat. 
Indian  deep-sea  Crust.  Indian  Museum,  1901,  p.  281. 

PTYCHOGASTER  L^VIS  Henderson. 

PtychogaMer  lieiis  Henderson,  Ann.  Mag.  Nat.  Hist,  (5),  XVI,  1885,  p.  418; 
Challenger  Kept,  XXVII,  1888,  Anomura,  p.  172,  pi.  xx,  fig.  3.— A.  Milne- 
Edwards  and  E.  L.  Bouvier,  Ann.  des  Sci.  Nat,  Zool.,  (7),  XVI,  1894,  p.  302. 

PTYCHOGASTER  MILNE-EDWARDSI  Henderson. 

Ptychogaster  milne-edirardsi  Henderson,  Narr.  Chall.  Exp.,  1, 1885,  p.  900,  fig.  330; 
Ann.  Mag.  Nat.  Hist.,  (5),  1885,  XVI,  p.  418;  Rep.  Anomura  Challenger  Ex., 
XXVII,  1888,  p.  171,  pi.  XX,  fig.  2. 

PTYCHOGASTER  SPINIFER  A.  Milne-Edwards. 

Ptychogaster  Rpinifer  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  VIII,  1880,  p. 
64. — A.  Milne-Edwards  and  K.  L.  Bouvier,  Ann.  des  Sci.  Nat,  Zool.,  (7), 
XVI,  1894,  p.  302;  Mem.  Mus.  Comp.  Zool.,  XIX,  No.  2,  1897,  p.  118;  pi. 
IX,  fig.  16-22;  pi.  X,  fig.  4-16. 

EUMUNIDA  S.  I.  Smith. 

EUMUNIDA  PICTA  S.  I.  Smith. 

Eumunida  picta  S.  I.  Smith,  Proc.  U.  S.  Nat  Mus.,  VI,  1883,  p.  44,  pi.  ii,  fig.  2; 
pi.  in,  fig.  6-10;  pi.  IV,  fig.  1-3;  Report  Com.  Fish  and  Fisheries,  p.  46 
(1885),  1886. — A.  Milne-Edwards  and  E.  L.  Bouvier,  Ann.  dea  Sci.  Nat, 
Zool.,  (7),  XVI,  1894,  pp.  211,  230,  fig.  14;  Exp^d.  Sci.  du  Travailleur  et  du 
Talisman,  Brachyures  et  Anomoures,  j).  364,  1900,  pi.  v,  fig.  1;  pi.  xxviii, 
fig.  26;  pi.  xxxii,'fig8.  20-24. 

EUMUNIDA  SMITHII  Henderson. 

Eumunida  smithii  Henderson,  Ann.  Mag.  Nat.  Hist,  (5),  XVI,  1885,  p.  413; 
Voyage  of  the  Challenger,  Report  on  the  Anomura,  XVII,  1888,  p.  169,  pi. 
XV,  fig.  5. 
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SYNOPSIS   OF   THE   FAMILY   VENERIDiE   AND    OF    THE 
NORTH  AMERICAN  RECENT  SPECIES. 


By  William  Healey  Dall, 

Honorary  Curatory  Division  of  MoUusks, 


This  synopsis  is  one  of  a  series  of  similar  summaries  of  the  families 
of  bivalve  mollusks  which  have  been  prepared  by  the  writer  in  the 
course  of  a  revision  of  our  Peleoypod  fauna  in  the  light  of  the  material 
accumulated  in  the  collections  of  the  United  States  JNational  Museum. 
While  the  lists  of  species  are  made  as  complete  as  possible,  for  the 
coasts  of  the  United  States,  the  list  of  those  ascribed  to  the  Antilles, 
Central  and  South  America,  is  probably  subject  to  considerable  addi- 
tions when  the  fauna  of  these  regions  is  better  known  and  the  litera- 
ture more  thoroughly  sifted.  No  claim  of  completeness  is  therefore 
made  for  this  portion  of  the  work,  except  when  so  expressly  stated. 
So  many  of  the  southern  forms  extend  to  the  verge  of  our  territory 
that  it  was  thought  well  to  include  those  known  to  exist  in  the  vicinity 
when  it  could  be  done  without  too  greatly  increasing  the  labor  involved 
ill  the  known  North  American  list. 

The  pablieations  of  authors  included  in  the  bibliography  which 
follows  are  referred  to  by  date  in  the  text,  but  it  may  be  said  that  the 
full  explanation  of  changes  made  and  decisions  as  to  nomenclature 
arrived  at  is  included  in  the  memoir  on  the  Tertiary  fauna  of  Florida 
in  course  of  publication  by  the  Wagner  Institute,  of  Philadelphia,  for 
the  writer,  forming  the  third  volume  of  their  transactions.  The  rules 
of  nomenclature  cited  in  Part  III  of  ttat  work  (pp.  561-565)  are 
those  upon  which  this  revision  has  been  founded,  and  are  believed  to 
express  the  opinions  of  the  majority  of  those  who  have  given  thorough 
study  to  the  subject  of  nomenclature.  Authors  who  do  not  accept 
the  British  Association  rules,  as  thus  developed,  can  not  expect  to  find 
their  personal  views  reflected  in  this  revision. 

It  may  be  thought  that  the  subdivision  of  groups  has  been  carried 
farther  than  desirable,  to  which  the  writer  can  only  reply  that  in 
tracing  the  genealogy  of  our  recent  species  through  the  Tertiary, 


Proceedings  U.  S.  National  Museum,  Vol.  XXVI-No^idlii3^(2iy^OOgie 

335 


336  PROCEEDiynS  OF  THE  XATIOSAL  MUSEUM.  vol.  xxti. 


from  horizon  to  horizon,  ho  has  found  the  minor  divisions  of  very 
great  assistance,  the  more  thorough  scrutiny  and  study  which  the}' 
naturally  require,  and  which  is  irksome  to  superficial  students,  heing 
essential  to  really  thorough  work  in  paleontology,  and  no  small  help 
in  handling  the  recent  forms.  On  the  other  hand,  those  whose  studies 
do  not  require  this  insistence  on  apparently  minor  chamcteristics  do 
not  need  to  use  the  se<^tional  names,  and  may  easily  fall  hack  on  those 
names  by  which  the  larger  groups  are  called. 

The  family  Venerida*  represents  the  culmination  of  Pelecypod  evo- 
lution, so  far  as  this  may  be  represented  by  any  single  family.  In 
beauty  of  color  and  delicacy  of  color  pattern,  in  multiplicity  and 
variety  of  sculptural  developments,  in  wide  distribution  and  l)athy- 
metric  range,  the  Veneridae  equal  if  they  do  not  surpass  any  other 
Teleodont  group.  While  the  shells  are  often  exquisiteh^  beautiful, 
the  colomtion  and  appendages  of  the  soft  parts  are  also  frequently 
similarly  attractive,  leading  to  wonder  why  parts  which  are  always 
covered  by  the  mud  or  sand  or  hidden  between  the  valves  should 
develop  such  beauties.  The  periostracum  is  usually  thin  and  incon- 
spicuous, but  sometimes  by  color  or  quality  of  surfa<*e  adds  attractive- 
ness to  shells  otherwise  dull  or  colorless. 

The  geographical  distribution  of  groups  in  the  Veneridae  has  some 
marked  characteristics,  which  are  especially  brought  out  when  the  dis- 
tribution is  scrutinized  by  the  minor  groups,  such  as  sections.  Omit- 
ting fossils,  which  in  the  main  agree  very  closely  with  the  recent 
species  in  distribution,  Sunetta  and  the  whole  group  covered  by 
Gafrarhun  and  Lioconclui^  except  the  section  GoaMia;  MeretvLic^  and 
most  of  the  sections  of  Cytherea^  except  Vytherea  and  Ventrtcda^ 
Mysia^  GompJiina^  Mact'idimm;  most  of  the  sections  of  Kataly^h. 
and  all  the  great  group  of  Paplila^  except  the  usually  dull  and  unat- 
tractive Prototha<xi^  are  unknown  in  the  waters  of  the  New  World. 

On  the  other  hand,  TmimenneUu^  PacKydeama^  Ifysteroconcha^  CycU- 
nellu^  and  Parmtarte  appear  to  be  exclusively  American.  Eutivtla 
and  Eucallhta  belong  to  the  southeastern  shores  of  America,  LuHyyma 
to  the  boreal  seas,  Saxidomm  and  Proiothaca  to  the  west  coast  of 
America,  with  slight  extensions  to  northeastern  Asia  and  Australasia. 
Venus  is  originally  and  typically  American,  with  one  emigrant  in 
northern  Japan.  Gemma  and  Paephidla  agree  in  the  main  with 
Vejim.  No  member  of  the  group  of  Circe  or  Gafmrlina  occurs  on 
the  Pacific  coast,  though  I  anticipate  that  Gouldla  will  turn  up  there 
sooner  or  later.  Ch!o7ieUa,  Pitana,  Iuft(dy.s!((,  and  Mney^ujyis  are 
almost  ubiquitous.  Of  the  Dosiniina>  only  Clrwtutiu  and  Dmlnidla 
are  known  to  be  residents  of  America.  In  harmony  with  the  late 
development  and  specialization  of  the  family  is  the  fact  that  of  the  one 
hundred  and  thirty -seven  species  known  as  American  only  two  exist 
on  both  shores  of  North  America.     Eighteen  species  extend  through 
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the  temperate  and  boreal  regiony,  belonging  to  twelve  groups,  of  which 
Saxid4j7)7fi8  and  Psej)hldla  have  no  representatives  know^n  in  our  trop- 
ical waters.  The  Tropics  in  America  have  representatives  of  twenty- 
nine  groups,  of  which  Tlvela  and  Chione  are  the  most  prolific  in 
species;  none  of  the  other  groups  exceeds  four  speeies.  In  individuals 
the  groups  of  the  Temperate  Zone  seem  to  be  most  prolific,  such  as 
YenvA^  Protothaca^  Saxidamm^  and  Agriopovm^  and  from  these  the 
greater  portion  of  the  food  supply  derived  from  members  of  this 
family  by  man  is  obtained. 

The  southern  limit  of  the  tropical  fauna  on  the  west  coast  of  South 
America  is  near  Pay ta,  Peru.  On  the  east  coast  it  descends  at  least  as 
far  as  Rio  de  Janeiro,  its  northern  limit  reaching  the  latitude  of  Cape 
Hatteras  offshore  and  Cape  Canavei*al  on  the  actual  coast.  On  the 
west  coast  the  temperate  fauna  meets  the  northernmost  extension  of 
the  tropical  fauna  near  Point  Conception,  California.  The  northern 
limit  of  the  strictly  temperate-region  fauna,  on  the  west,  is  the  line  of 
floating  ice  in  winter  in  Bering  Sea,  kbout  the  latitude  of  the  Pribilof 
group  of  islands.  On  the  east  we  may  put  the  boundary  near  Cape 
Breton  Island,  but,  owing  to  the  inshore  polar  current  on  this  side  of 
the  continent,  the  arctic  species  reach  farther  south  and  the  census  of 
the  temperate  fauna  is  more  meager  than  on  the  more  favored  north- 
west coast  of  the  continent  or  the  western  shores  of  Europe  in  the 
same  latitude. 

The  recognizable  ancestry  of  the  Veneridse  appears  in  the  Upper 
Cretaceous  or  Lower  Eocene.  No  true  Venerid,  in  the  strict  sense, 
appeal's  before  the  Tertiary.  The  modifications  followed  through  the 
successive  horizons  are  most  interesting.  Thus,  in  the  Oligocene  we 
have  Ilyphantosoma  wnth  fine  zigzag  chiseling  of  the  surface.  In  the 
Pliocene  this  sculpture  is  obsolete  and  its  timces  hardh'^  to  be  found. 
The  recent  type  has  a  smooth  surface,  but  when  attacked  by  decay  the 
manner  in  which  the  shell  weathers  reveals  the  zigzag  internal  struc- 
ture hidden  under  an  apparently  normal,  smooth  exterior,  and  the 
color-pattern  f requentlj^  follows  a  zigzag  lineation  which  is  no  longer 
expressed  in  terms  of  sculpture. 

The  beauty  of  the  shells  has  led  in  some  cases  to  a  tmfBc  in  them  by 
means  of  aboriginal  trade.  Thus  Ilysterocancha  was  long  carried  to 
the  Orient  by  the  Lascar  crews  of  ancient  Spanish  galleons,  and  this 
has  led  to  wrong  ideas  of  geographical  distribution.  Meretrlx  is  a 
favorite  with  the  Chinese  and  Japanese,  not  merely  as  a  source  of  food 
or  ornament,  but  is  incorporated  into  lacquer  work  and  imitated  in 
porcelain  or  pottery.  The  common  Venns  of  our  own  eastern  coast 
was  the  source  from  which  the  Dutch  and  Indians  prepared  their  shell 
money  or  w^ampum  and  ceremonial  belts.  A  south  European  species 
in  ancient  times  was  the  emblem  of  Aphrodite,  and  in  the  South  Seas 
species  of  Veneridse  were  largely  used  for  personal  adornmenJoOQlC 
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TABLE  OF  DISTRIBUTION  OF  NORTH  AMERICAN  VENERIDiE. 

W.=WEST  COAST;  E.=EAST  COAST. 
[Extralimital  species  in  parentheses.] 


GENUS  AND  SECTION. 


Temperate 
or  Ore- 
gonian. 


Doeinia: 

Doeinidia 

Clementia 

Transennella . 
Tivela  . 


Tropical 

or 
Panamic. 


W. 


w. 


Pftchydeeina .- 1 

Gafrariam: 

Gouldia ^ 

Macrocallista i ' 

Chionella | 4 

Amiantis ' 1 


K. 


3 
5 

(1) 


Eucallista . . 
Callocardia 

Agriopoma . 
Pitaria. 


Hyeteroconc'ha  . 
Lamelliconcha. . 


J. 


Cytherea 

Ventricola I 

Saxidomus 2 

Cyclinella. 
Chi< 


jone. 


Timoclea 

Lirophora 

Anomalocardia 

Venus 1 

Marcia 1 

Venerella 1 

Protothaca 1 

Callithaca 1 

Liocyma 3 

Venerapis 1 

Gemma 

Parastarte 

Psephidia 2 

Totals  in  ea(»h  fauna 14 

Species  native  to  both  oceans 


Total  North  American  Venerida?. 


14 


1  I  1 

...  6 

-- J  2 

...  3 

...  1 


I 


A 

4 
4 
2 
1 

1 


2  L 


66 
2 

64 


55 

137 


WORKS  REFERRED  TO  IN  THE  TEXT. 

1692.  Lister,  Historiaj  conchyliorum,  I-IV  et  appendix,  1685-1692. 

1758.  Linnaeus,  Systema  Naturae,  tenth  edition. 

1761.  Linnaeus,  Fauna  Suecica. 

1767.  Linnseus,  Systema  Naturae,  twelfth  eilition. 

1771.  Murray,  Fundament*  testaceologica. 

1776.  Da  Costa,  Elements  of  Conchology.     (Not  consistently  binomial. ) 

1777.  Scopoli,  Introductio  ad  Historia  Naturalis. 
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777.  Pennant,  Britinh  Zoology,  IV. 

778.  Da  Coeta,  British  Conchology.     (Consistently  binomial.) 

778.  Bom,  Index  renini  naturaliuni  musei  Ca^sarei  VindobonensiB  Testacea. 

780.  Bom,  Testacea  musei  Caeaarei  Vindobonensis. 

782.  Molina,  Saggio  sulla  storia  naturale  del  Chili. 

782.  Chemnitz,  Conchylien  Cabinet,  VI.     (Not  binomial.) 

7}i4.  Chemnitz,  Conchylien  Cabinet,  VII.     (Not  binomial.) 

7<s(>.  Solander,  [in]  The  Catalogue  of  the  Portland  Museum. 

7S7.  Meiischen,  Museum  Geversianum.     (Not  Linnean  in  nomenclature.) 

7S.H.  Chemnitz,  Conchylien  Cabinet,  X.     (Not  binomial.) 

791.  Poll,  Testacea  Ulriusque  Sicilise,  I.     (Not  binomial.) 

792.  Gmelin,  Systeniji  Naturae,  VI. 
797.  Humphrey,     (sjee  Anonymous.) 

797.  Bruguiere,  Encyclop^ie  Methodique,  Vers:  Atlas,  1797-8. 

797.  [Anonymous]  Museum  Calonnianum  [stated  to  l>e  edited  by  Da  Costa  from  a 

MS.  of  Hvass  and  published  by  George  Humphrey,  auctioneer]. 

798.  Poli,  Testacea  Utriusque  Siciliie  III.     (Not  binomial.) 
798.  Bolten,  Museum  Boltenianum,  first  edition. 

798.  Spengler,  Skrifter  Naturhistoriske  Selskapet,  IV. 

799.  I^marck,  Pro<lrome  d*un  Nouveau  Classification  des  (bquilles. 

801.  I^marck,  Systeme  des  Animaux  sans  Vert^bres. 

802.  Bosc,  Histoire  Naturelle  des  Coquilles,  III. 

803.  ^lontagu,  Testacea  Britannica. 

805.  Roiasy,  Sonnini's  Buffon,  Mollusques,  VI. 

806.  Lamarck,  Annales  du  Museum  d'Histoire  Naturelle,  VII,  VIII. 

806.  Diimeril,  Zoologie  Analytique,  and  German  translation  by  Froriep  in  the  same 

year.     (Not  binomial.) 

807.  Link,  Beschreibung  der  Rostock  sammlung,  IL 

808.  Montagu,  Testacea  Britannica,  supplement. 

811.  Megerle  von  Miihlfeldt,  Magasin  der  Gesellschaft  Naturforschender  Freunde 

zu  Berlin. 

815.  Oken,  Lehrbuch  der  Naturgeschichte. 
817.  Dillwyn,  Descriptive  Catalogue  of  Recent  Shells,  I. 
817.  Cuvier,  Regne  Animale,  II. 

817.  Schumacher,  Rssai  d'un  nouveau  syst^me  des  habitations  des  vers  testaces. 

818.  Blainville,  Dictionnaire  des  Sciences  Naturelles,  X. 
818.  Lamarck,  Histoire  des  Animaux  sans  Vert^bres,  V. 

818.  Def ranee,  Dictionnaire  des  Sciences  Naturelles,  XII. 

819.  Bolten,  Museum  Boltenianum,  second  edition. 
).  Schweigger,  Handbuch  der  Naturgeschichte. 

822.  Turton,  Dithyra  Britannica;  or,  Bivalve  Shells  of  the  British  Islands. 

822.  Say,  Journal  of  the  Academy  of  Natural  Sciences,  Philadelphia,  II. 

823.  Defrance,  Dictionnaire  des  S(iences  Naturelles,  XXV. 
823.  Mawe,  The  Linnean  System  of  Conchology. 

823.  Kriiger,  Geschichte  der  Urwelt,  II. 

824.  Say,  Journal  of  the  Academy  of  Natural  Sciences,  Philadelphia,  III. 

825.  Gray,  Thomson's  Annals  of  Philosophy,  XXV. 
825.  Blainville,  Manuel  de  Malacologie,  I-II. 

825.  Wood  (and  Gray),  Index  testaceologicus;  Supplement  in  1828. 
82i.  Basterot,  Memoire  g^ologique  sur  les  environs  de  Bonleaux. 

826.  Sowerby,  Mineral  Conchology,  VI;  Genera  of  Shells,  Part  XXVIII. 

826.  Risso,  Histoire  naturelle  de  1' Europe  m^ridionale,  IV. 

827.  Valenciennes  (cited  by  Bory  St.  Vincent),  in  explanations  of  the  plates  of  the 
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1827.  Bn)wn,  Illustrations  of  the  Recent  Conehology  of  (treat  Britain. 

1828.  Ba8terot,  Bulletin,  Sot-i^U?  Linn^nne  de  Bordeaux,  II. 

1828.  Menke,  VerzeichniBs  Conch ylieneanmilunjj,  erate  Au^jaU*. 

1829.  Ranjf,  Manuel  de  Thistoire  naturelle  de«  uiolIusqueH. 
1829.  Def ranee,  Dictionnaire  de8  Sciencen  Naturelles,  LVIII. 
1829.  Sowerby,  Zoological  Journal,  V. 

1829.  Broderip,  Zoological  Journal,  V. 

1830.  Menke,  Synoppis  Molluscorum  in  Museo  Menkeano,  pet^ond  e<lition. 

1830.  Deshayes,  Encyclopaedic  Methodique,  Vers,  Part  I. 

1831.  Conrad,  Journal  Academy  of  Natural  Sciences  of  Philadelphia,  VI. 
1831.  Sowerby,  Genera  of  Recent  and  Fossil  Shells,  XXXIII. 

1831.  Say,  American  Conehology,  Part  III. 

1S32.  Deshayes,  Encyclopedic  Methodique,  Parts  II  and  III. 

1832.  Lesson,  Centurie  Zoologique. 

1832.  Conrad,  Fossils  of  the  Tertiary  Formation,  I. 

1833.  Valenciennes,  in  Humboldt  and  Bonpland,  Recueil  <!' observations  en  Ame- 

rique,  II. 
18.*53.  Conrad,  American  Journal  of  Science,  XXIII,  No.  2. 
1833.  Brown,  Zoologist's  Text-book. 
1833.  I^ea,  Contributions  to  Geology. 

1833.  Gray,  in  Griflfith  and  Pidgeon,  The  Animal  Kingdom,  XII,  Mollnsca  and 

Radiata. 

1834.  Conrad,  Journal  Academy  of  Natural  Sciences  of  Philadelphia,  first  seri^,  VII. 
1834.  Sowerby,  Genera  of  Recent  and  Fossil  Shells,  XLI. 

1834.  Morton,  Synopsis  of  the  Organic  Remains  of  the  Cretaceous  Group  of  the 

United  States. 
1834.  Totten,  American  Journal  of  Science,  first  series,  XXVI. 

1834.  Ravenel,  Catalogue  of  the  Ravenel  Collection  of  Shells. 

1835.  Swainson,  Element*  of  Modern  Conehology. 
1835.  Sowerby,  Proceedings  of  the  Zoological  Society. 

1835.  Broderip,  Proceedings  of  the  2k)ological  Society. 

1836.  Philippi,  Enumeratio  Molluscorum  Sieilia*,  I. 

1836.  Rogers,  Transactions  of  the  American  Philosophical  Society,  second  series,  V. 

1837.  Conrad,  Journal  Academy  of  Natural  Sciences,  Philadelphia,  VII. 

1837.  Anton,  Archiv  fur  Naturgeschichte,  I. 
18.S8.  Bronn,  Letluea  geognoetica. 

.  1838.  Wagner,  Journal  Academy  of  Natural  Sciences,  Philadelphia,  VIII. 

1838.  Gray,  The  Analyst,  VIII,  No.  XXIV,  pages  302  to  309. 

1838.  Conrad,  Fossils  of  the  Medial  Tertiary  of  the  United  States,  No.  1. 

1839.  Sowerby  (and  Gray),  Zoology  of  Beechey's  Voyage  to  Bering  Strait, 
1839.  Sowerby,  Conchological  Manual,  first  edition. 

1839.  D'Orbigny,  Mollusques  (etc.)  Kn^ueilU's  aux  iles  Canaries  par  Barker- V.'cbb 

et  Berthelot. 
1839.  Anton,  Verzeichniss  der  Conchy liensamm lung. 
1839.  Brown,  Conchologist's  Text-book,  fourth  edition. 

1839.  Deshayes,  Revue  Zoologique,  Societe  ( 'uvierionne. 

1840.  Swainson,  Malacology.     • 

1841.  Goldfuss,  Petrefacta  Germanijc,  II, 

1841.  Delessert,  Recueil  des  Cotjuilles  non  figurees. 
1841.  Gould,  Invertebrata  of  Massachusetts,  first  edition. 

1841.  Conrad,  American  Journal  of  Science,  XLI,  Octolx^r. 

1842.  Gould,  Proceedings  Boston  Society  of  Natural  History,  I. 
1842.  Sowerby,  Conchological  Manual,  second  edition. 

1842.  H.  C.  Lea,  American  Journal  of  S<'ience,  first  series,  XLIII.  i 
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1H42.  D'Orbigny,  Voyage  dans  rAm^rique  Mt'ridionale,  Paloontologie. 

1642.  Gray,  Synopsis  of  the  Collection  of  the  British  Miu*«euni. 
1843.  Deshayes,  Magasin  de  Zoologie,  (fiw'^rin-M^neville. 

1643.  Conrad,  Proceedings  of  the  Academy  of  Natural  Sciencen  of  Pliiladelphia,  I. 
1843.  Philippi,  Abbildungen  und  Beschreibungen  neue  oder  Menig  gekiinnte  con- 

chylien,  I,  Part  2,  Venus. 
1843.  De  Kay,  Natural  History  of  New  York,  Zoology,  Part  I,  Mollusoa. 
1&43.  Hanley,  Descriptive  Catalogue  of  Rec^ent  Shells  (1843-1856). 

1843.  Mighels,  Boston  Journal  of  Natural  History,  IV  (1843-44). 

1814.  Philippi,  Abbildungen  und  Beschreibungen  neue  oder  wenig  gekannte  con- 
chylien,  I,  Artemis. 

1844.  Potiez  et  Michaud,  Galerie  de  Douai,  II. 

1844.  Philippi,  Enumeratio  MoUuscorum  Sicilise,  II.     (See  aUo  Philippi,  1847.) 

1844.  Hanley,  Proceedings  of  the  Zoological  Society. 

1844.  Hinds,  Zoology  of  the  Voyage  of  the  Sulphur,  MoUusca. 

1844.  Jonas,  Zeitschrift  fur  Malakozoologie,  I. 

1845.  Jonas,  Zeitschrift  fiir  Malakozoologie,  II. 
1845.  Philippi,  Zeitschrift  fur  Malakozoologie  II. 

1845.  Linsley,  American  Journal  of  Science,  first  series,  XLVIII. 

1845.  Conrad,  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  III. 

1845.  H.  C.  Lea,  Transactions  American  Philosophical  Society,  second  series,  IX. 

1846.  Hanley,  Proceedings  of  the  Zoological  Society.     (See  also  Hanley,  1843. ) 
1845.  Troschel,  Archiv  f lir  Naturgeschichte,  XI,  Part  2. 

1845.  C.  B.  Adams,  Proceedings  of  the  Boston  Society  of  Natural  History,  II. 

1845.  D'Orbigny,  Mollusca  Cubana,  II,  in  Sagra,  Histoirede  I'iledeCuba  (1845-1853). 

1846.  Valenciennes,  Voyage  autour du  monde  sur  la  V^moa,  1836-1839.    (Plates  only.) 
1846.  Philippi,  Zeitschrift  fi'ir  Malakozoologie,  III.     (See  also  Philippi,  1847. ) 

1846.  Nyst,  Coquilles  Fossiles  de  Belgique. 

1846.  Herrmannsen,  Index  Generum  Malacozoorum,  I. 

1846.  D'Orbigny,  Voyage  dans  TAmerique  M^ridionale,  MoUusques  (1846-47). 

1846.  Conrad,  American  Journal  of  Science,  second  series,  II. 

1846.  Pfeiffer  (in)  Philippi,  Abbildungen  und  Beschreibungen  neue  oder  wenig 

gekannte  conchy  lien,  II,  Part  18. 

1847.  Gray,  Proceedings  of  the  Zoological  So<!iety. 

1847.  Gray,  Annals  and  Magazine  of  Natural  History,  XX. 
1847.  Chenu,  lUustrationa  conchyliologiques. 
1847.  D'Orbigny.     (See  D'Orbigny,  1845  and  1846. ) 
1847.  Adams,  Catalogue  of  the  Collection  of  C.  B.  Adams. 
1847.  Philippi,  Zeitschrift  fiir  Malakozoologie,  IV. 
1847.  Menke,  Zeitschrift  fur  Malakozoologie,  IV. 

1847.  Philippi,  Abbildungen  und  Beschreibungen  neue  oder  wenig  gekannte  conchy- 

Uen.     Cytherea  et  Venus  (1843-1847 ) . 

1848.  Dunker,  Zeitschrift  fiir  Malakozoologie,  V. 
1848.  Gistel,  Naturgeschichte  Thierreichs,  first  edition. 

1848.  Forbes  and  Hanley,  British  Mollusca,  I. 

1848-  Linsley  (in  Gould),  American  Journal  of  Science,  second  series,  VI. 

1849.  Conrad,  Journal  Academy  of  Natural  Sciences,  Phila^ielphia,  second  wries,  I, 

Part  3. 
1849.  Conrad,  United  States  Exploring  Expedition,  Report  on  the  (Jeology,  .Vp- 

pendix. 
1849.  Deshayes,  Trait6  61^mentaire  de  Conch yliologie,  II. 

1849.  Menke,  Zeitschrift  fiir  Malakozoologie,  VI. 

1850.  Philippi,  Abbildungen  und  Beschreibungen  neue  oder  wenig  gekanuter  con- 

chylien,  III,  Part  7,  Venus  et  Cytherea.  digitized  by  GoOglc 
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1860.  Reeve,  Conchologia  Iconica,  VII,  Monograph  of  Artemis. 
1850.  Philippi,  Zeitachrift  fiir  Malakozoolc^ie,  VII. 

1850.  Gould,  United  States  Exploring  Exi>edition,  Report  on  the  MoJlusca. 

1850.  Gould,  Proceedings  of  the  Boston  Society  of  Natural  History,  III. 

1861.  Recluz,  Journal  de  Conchy liologie,  I. 
1861.  D'Orbigny,  Prodrome  de  Pal^ontologie,  II. 

1851.  Stimpson,  Shells  of  New  England. 

1851.  Sowerby,  Thesaurus  Conchyliorum,  II,  Monograph  of  Cytherea. 
1861.  Philippi,  Zeitschrift  fiir  Malakozoologie,  VIII. 

1861.  Gray,  List  of  British  Animals,  British  Museum,  Mollusca. 
1861.  Gould,  Proceedings  Boston  Society  of  Natural  History,  IV. 

1861.  Morelet,  Testaoea  Novissima  insulse  Cubanse  et  Americse  centralis,  II. 

1862.  D'Orbigny,  Prodrome  de  Pal6ontologie,  III. 
1862.  Recluz,  Journal  de  Conchyliologie,  III. 

1862.  Jay,  Catalogue  of  Shells,  fourth  edition,  supplement 

1852.  Gould,  Boston  Journal  of  Natural  History,  VI,  Art.  XXIV. 
1862.  Sowerby,  Thesaurus  Conchyliorum,  II,  Monograph  of  Artemis. 
1862.  C.  B.  Adams,  Contributions  to  Conchology. 

1862.  C.  B.  Adams,  Catalogue  of  shells  coUected  at  Panama. 

1862.  Leach,  Synopsis  of  the  Mollusca  of  Great  Britain,  edited  by  Gray. 

1862.  Recluz,  Journal  de  Conchyliologie,  III. 

1863.  Searles  Wood,  Crag  Mollusca,  II,  Bivalvia. 

1863.  Philippi,  Handbuch  der  Conchyliologie  und  der  Malakozoologie. 
1863.  Woodward,  Manual  of  Recent  and  Fossil  Shells  (1861-1866). 

1853.  Conrad,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia,  first  series, 

VI. 
1863.  Deshayes,  Catalogue  of  the  Conchifera  in  the  British  Museum,  Part.  I,  Vene- 

ridfie. 
1863.  Gould,  Boston  Journal  of  Natural  History,  VI,  Article  XXIV. 
1863.  Mdrch,  Catalogus  Conchyliorum  de  Yoldi,  II. 

1863.  Sowerby,  Thesaurus  Conchyliorum.il,  Monograph  of  Venus. 

1864.  Hupp^,  (in)  Gay,  Historia  de  Chile,  VIII,  Moluscos. 
1864.  Hupp^,  Revue  et  Magazin  de  Zoologie. 

1864.  Conrad,  Proceedings,  Academy  of  Natural  Sciences  of  Philadelphia,  VII. 

1866.  Conrad.    See  Gould,  1865. 

1866.  Carpenter,  Proceedings  of  the  Zoological  Society. 

1866.  Toumey  and  Holmes,  Pleiocene  Fossils  of  South  Carolina  (1855-1868). 

1855.  Arthur  Adams,  Proceedings  of  the  Zoological  Society. 

1866.  Gould  and  Conrad,  Pacific  Railroad  Reports,  and  appendix. 

1866.  Carpenter,  Proceedings  of  the  Zoological  Society. 

1866.  Petit,  Journal  de  Conchyliologie,  V. 

1866.  Tuomey  and  Holmes,  Pleiocene  Fossils  of  South  Carolina. 

1857.  Carpenter,  Report  on  the  Mollusca  of  the  West  Coast  of  America,  in  Report 
of  the  British  Association  for  the  Advancement  of  Science  for  1856. 

1867.  Carpenter,  Catalogue  of  the  Mazatlan  shells  in  the  British  Museum. 

1867.  Romer,  Kritische  Untersuchung  der  Arten  des  Molluskengeschlechts  Venus, 

bei  Linn^  und  Gmelin,  Inaugural  Dissertation. 
1867.  Morch,  (in)  Rink's  Greenland,  appendix  on  Mollusca. 
1867.  H.  and  A.  Adams,  Genera  of  Recent  Mollusca,  II. 

1867.  Deshayes,  Journal  de  Conchyliologie,  VI. 

1857.  Dunker.    See  Romer,  1867. 

1868.  Jeffreys,  Annals  and  Magazine  of  Natural  History,  XL 
1868.  Beau,  Catalogue  des  Coquilles  de  Guadeloupe,  par  P.  Fischer. 

1858.  Holmes,  Postpleiocene  Fossils  of  South  Carolina.  ,     ^^^^^T^ 
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858.  Conrad,  Proceedings  Academy  of  Natural  Sciences,  Philadelphia,  IX 

860,  Gahl),  Journal,  Academy  of  Natural  Sciences,  Philadelphia,  second  series,  IV. 

0.  Morch,  Malakozoologische  Blatter  fur  1869,  VI. 
860.  Romer;  Malakozoologische  Blatter  fiir  1860,  VII,  July. 
860.  Deshayes,  Journal  de  Conchy liologie,  VIII. 

860.  Stimpeon,  Checklist  of  shells  from  Maine  to  Georgia. 

861.  Gould,  Proceedings  Boston  Society  of  Natural  History,  VIII. 

861.  Gabb,  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
861.  Morch,  Malakozoologische  Blatter,  VII,  pages  194-198. 

861.  Fischer,  Journal  de  Conchyliologie,  IX. 

862.  Romer,  Monographie  der  Molluskengattung  Dosinia. 
862.  Chenu,  Manuel  de  Conchyliologie,  II. 

862.  R5mer,  Malakozoolo^sche  Blatter,  IX. 
862.  Gould,  Otia  conchologica. 

862.  Conrad,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia,  XIV. 

863.  Reeve,  Conchologia  Iconica,  XIV,  Monographs  of  Dione,  Venus. 
863.  Baird,  Proceedings  of  the  Zoological  Society. 

863.  Jeffreys,  British  Conchology,  II. 

863.  Conrad,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia  for  1862. 

864.  Reeve,  Conchologia  Iconica,  XIV,  Monograph  of  Cytherea, 
k  Carpenter,  Supplementary  Report  to  the  British  Association  for  1863. 

864.  Conrad,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia  for  1863. 

864.  R5mer,  Monographie  der  Molluskengattung  Venus,  I  (1864-1869). 

864.  Romer,  Malakozoologische  Blatter,  XI. 

864.  Krebs,  The  West  Indian  Marine  Shells. 

864.  Meek,  Checklist  of  Invertebrate  Fossils  of  North  America,  Miocene. 

864.  Adams,  Annals  and  Magazine  of  Natural  History,  third  series,  XIII. 

864.  Carpenter,  Annals  and  Magazine  of  Natural  History,  XIII. 

865.  Dunker,  No\itates  Conchologicse,  Mollusca  Marina. 

865.  Carpenter,  Annals  and  Magazine  of  Natural  History,  XV. 

865.  Carpenter,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia  for  1866. 

865.  Carpenter,  Proceedings  of  the  Zoological  Society. 

865.  Gabb,  Proceedings  of  the  California  Academy  of  Natural  Sciences,  III. 

865.  Conrad,  American  Journal  of  Conchology,  I. 
k  Guppy,  Quarterly  Journal  of  the  Geological  Society  of  London,  XXII. 
}.  Gabb,  Paleontology  of  California,  I,  Part  1. 
L  Conrad,  Checklist  of  the  Invertebrate  Fossils  of  North  Ameri(»,  Eocene  and 

Oligocene. 

866.  Conrad,  American  Journal  of  Conchology,  II. 
\.  Conrad,  American  Journal  of  Conqjiology,  IV. 
\.  Pfeiffer,  Malakozoologische  Blatter,  XIV. 
K  Ciabb,  Paleontology  of  California,  II. 
).  Perkins,  Proceedings  Boston  Society  of  Natural  History,  XIII. 

870.  Pfeiffer,  Malakozoologisc^he  Blatter,  XVI. 

870.  Verrill,  American  Journal  of  Science,  XLIX,  March. 

870.  Conrad,  American  Journal  of  Conchology,  VI. 

870.  Romer,  Monographie  der  Molluskengattung  Venus,  II  (1870-1872). 

870.  M.  Sars,  Christianiafiordens  Fauna,  II. 

870.  Binney,  Gould's  Invertebrata  of  Massachusetts,  new  edition. 

870.  Verrill,  American  Journal  of  Science,  second  series,  XLIX,  Article  VI. 

870.  Dall,  Proceedings  Boston  Society  of  Natural  History,  XIII. 

871.  Dall,  American  Journal  of  Conchology,  VII,  Part  II. 
.872.  R<)mer.    See  1^70. 
873.  Gabb,  Topography  and  Geology  of  Santo  Domingo.  ^^  I 
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873.  Verrill,  Report  on  the  Invertebrate  Animals  of  Vineyard  Sound. 

874.  Monterosato,  Journal  de  Conchyliologie,  XXII. 

874.  Tryon,  American  Marine  Conchology  (1873-1875). 

875.  Conrad,  (in)  Kerr,  Geological  Report  of  North  Carolina,  Appendix  I. 

875.  Verrill,  American  Journal  of  Science,  3d  series,  X. 

876.  Jeffreys,  Annals  and  Magazine  of  Natural  History,  XIX. 
876.  Meek,  Paleontology  of  the  Upper  Missouri. 

876.  Crosse,  Journal  de  Conchyliologie,  XXIV. 

877.  Guppy,  Sketch  of  the  Marine  Invertebrate  Fauna  of  the  (lulf  of  Paria. 

878.  Arango,  Contribuci6n  a  la  fauna  Malac.  Cubana,  1878-1880,  and  Dunker,  cited 
in  the  same. 

878.  G.  0.  Sars,  Mollusca  Regionis  Arcticse  Norvogise. 

878.  Poulsen  (Morch),  Catalogue  of  the  West  India  Shells  in  the  collection  of  Dr. 

C.  M.  Poulsen. 

879.  Stoliczka,  Cretaceous  Pelecypoda  of  India. 

880.  Verrill  and  Smith,  Transactions  of  the  Connecticut  Academy  of  Sciencesi,  V. 
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Family  VENERID.IC. 

The  Hubdi visions  adopted  are  characterized  as  follows: 

J    S\il3ifeiTiily  DOSIN^IIN"^!*::. 

Hinge  with  three  left  and  three  or  four  right  cardinals,  usually  with 
an  anterior  left  lateral  fitting  into  a  pit  in  the  opposite  valve  and  some- 
times  a  developed  posterior  right  lateral.  Siphons  long  and  united  to 
their  tips;  foot  large,  arcuate,  without  a  byssus  or  byssal  groove;  shell 
tumally  orbicular  and  generally  more  or  less  compressed,  with  a  dis- 
tinct pallial  sinus. 

A.  Anterior  and  sometimes  ponterior  laterah  pre^Hcnt^  tJie  lunide 
impressed^  hut  iwt  distinctly  lunited. 

Genus  DOSINIOPSIS   Conrad,  1864. 

Type,  D,  Meekil  Conrad.     Eocene. 

Shell  orbicular,  heavy,  concentrically  striated,  with  a  thick,  polished 
periostracum;  lunule  impressed,  but  not  circumscribed  distinctly,  and 
there  is  no  defined  escutcheon;  inner  margins  smooth;  pallial  sinus 
ihort,  free,  acutely  angular,  and  ascending;  hinge  strong,  with  corru- 
|gated  nymphs  and  a  strong  rugose  left  anterior  lateral  fitting  into  a 
imgose  pit  in  the  opposite  valve;  right  valve  with  a  stout  distinct  pos- 
jlerior  right  lateral,  which  fits  into  an  excavated  socket  in  the  left 
[falve. 
I   This  is  the  only  genus  of  the  family  with  a  distinctly  developed 

osterior  lateral  tooth,  and  if  it  were  not  for  the  number  of  cardinals 

nd  the  presence  of  a  pallial  sinus  it  might  be  referred  to  Cyprina,     | 
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Subgenus  Motk  Conrad,  1870.  Type,  ^.  cretaceu  Conrad.  Cre- 
taceous. 

This  is  still  imperfectly  known,  but  differs  from  DoHiniopHi^  chiefly 
by  being  smaller,  more  delicate,  and  of  a  more  elongated  form. 

Subgenus  Felecyora  Dall,  1902.  Type,  Cytherea  }uitchettghe<m^iM 
Aldrich,  1886.     Eocene. 

Shell  orbicular,  with  inigose  nymphs,  simple  anterior  lateral  and 
socket;  no  posterior  lateral;  the  pallial  sinus  narrow,  angular,  ascend- 
ing; the  cardinals  entire  except  the  right  posterior  one,  which  is  bifid; 
otherwise  as  in  Dosiniapsis^  though  the  only  known  species  is  very 
much  smaller  than  the  known  species  of  Do,sint()psu, 

This  group  differs  from  Doslniopsls  by  its  smooth  lateral  and  socket, 
and  by  the  absence  of  the  posterior  lateral  and  socket,  and  by  its  rela- 
tively deeper  pallial  sinus.  From  ^Eora  the  same  chamcters,  as  well 
as  the  nonbifid  left  cardinals  and  orbicular  form,  suffice  to  distinguish 
it.  The  rugosity  of  the  nymphs  is  more  like  the  semiradial  rugae  in 
Tivela  than  the  fine  gmnulations  of  the  type  of  DosiniopsU. 

B.   Anteriar  hiteral  tooth  and  a  cUfined  lanule present. 
J    Genus  DOSINIA  Scopoli,  1777. 

Type  I),  africana  Hanley  (Le  Dosin,  Adanson,  1757). 

This  is  Cytherea  (sp.)  Bolten,  1798;  Orhiculm  a  and  (i^  Megerle, 
1811;  Arthemis  (Poli)  Oken,  1816;  Asa  (Leach)  Basterot,  1825;  Ardoe 
Kisso,  1826;  Exoleta  Brown,  1827;  Artemis  Conrad,  1832;  Arctoa 
Herrmannsen,  1846;  Cerana  Gistel,  1848;  Asm  (Leach)  Gray,  1851; 
Amphithxa  Leach,  1852;  but  not  Dosfna  Gray,  1838. 

Section  Dosin  la  s.  s. 

Lunule  impressed,  small;  escutcheon  narrow,  elongate,  fiattish,  bor- 
dered on  each  side  by  a  ridge  or  keel,  at  which  the  concentric  sculpture 
tends  to  become  lamellose;  middle  cardinals  often  grooved  or  bifid,  the 
other  teeth  smooth;  pallial  sinus  angular,  ascending,  usually  narrow 
and  extended  forward  at  least  halfway  from  the  posterior  to  the 
anterior  adductor;  valves  moderately  convex. 

The  form  of  the  escutcheon  differs  in  this  group  from  an  obscure 
flattening,  often  unequal  in  the  two  valves,  to  a  distinctly  keeled  area 
with  sculpture  differing  from  that  outside  the  boundary,  but  in  the 
series  of  species  almost  every  gradation  between  these  forms  may  be 
observed. 

Section  Orhlculns  Megerle,  1811.     Type,  Yenm  exoUta^  Linnanis. 

In  this  section  there  is  no  escutcheon,  the  pallial  sinus  is  very  long 
and  narrow,  and  the  anterior  lateral  is  strong. 

Orhicidus  a  Megerle,  founded  on  Vmus  j>rostraia  Linnaeus,  is  a 
typical  DoH/nla.  Most  of  the  generic  synonyms  cited  under  the  genus 
were  based  on  the  ctommon  European  species  which  is  the  tj'^pe  of  this 
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section.  The  young  do  not  retain  any  corrugations  on  the  posterior 
cardinals. 

Section  Avstrodosmia  Deii,  1902.  Type,  Oytherea  cmvs  Philippi. 
New  Zealand. 

Lunule  deeplj^  impressed,  escutcheon  impressed  and  bordered  by 
prominent  keels;  pallial  sinus  short  and  angular;  anterior  lateral  and 
the  pit  into  which  it  is  received,  and  usually  some  of  the  anterior  car- 
dinal teeth  sharply  corrugated;  the  middle  cardinals  bifid. 

This  group  is  represented  in  New  Zealand  and  Japan. 

Section  Domiisca  Dall,  1902.     Type,  ArtetnU  alata  Reeve. 

Areas  of  the  lunule  and  escutcheon  pouting  mesially,  defined  by  a 
deep  sulcus,  forming  a  posterior  wing  which  recalls  Phacoides\  sculp- 
ture of  fine,  rather  distant,  ^aarp  lamellae,  sometimes  with  radial  stria- 
tioo;  pallial  sinu.s  deep  and  angular. 

This  group  is  distributed  in  Australia^ and  Japan. 

Section  Dosinorhis  Dall,  1902.  Type,  Artemus  hilunulata  Gray. 
Japan. 

Lunule  and  escutcheon  deeply  impressed,  the  former  surrounded  by 
a  larger  area  bordered  as  is  the  escutcheon  by  a  lamellated  keel;  valves 
compressed,  beaks  produced,  sculpture  on  the  middle  of  the  disk 
obsolete,  becoming  lamellse  laterally;  pallial  sinus  short,  angular; 
right  posterior  margin  grooved  beyond  the  hinge  plate,  to  receive  the 
beveled  edge  of  the  opposite  valve. 

ThLs  large  and  remarkable  species  appears  to  be  unique  in  the  genus. 
In  the  young  the  dorsal  margins  pout  on  each  aide  of  the  ligament. 

Section  Dosinidm  Dall,  1902.     Type,  Veaus  concentrica  Born. 

Valves,  suborbicular,  subcompressed,  white,  with  a  sculpture  of 
concentric  grooving,  never  lamellose,  furnished  w^ith  an  obvious  peri- 
06?tracum;  lunule  small,  impressed;  escutcheon  absent;  pallial  sinus 
ample,  ascending,  angular  in  front;  posterior  cardinals  serrate  or  cor- 
rugated in  the  nepionic  young,  smooth  in  the  adult. 

This  group  is  confined  to  the  tropical  and  warmer  temperate  seas  of 
America. 

Section  Dosinella  Dall,  1902.  Type,  Oytherea  angvlosa  Philippi. 
East  Indies. 

Valves  suborbicular  with  a  shallow  flattish  lunule;  the  escutcheon 
narrow,  flattish,  hardly  defined;  pallial  sinus  ample,  ascending,  deep, 
bluntl}'  rounded  at  the  anterior  end;  anterior  lateral  and  posterior  right 
cardinal  teeth  absent  or  obsolete. 

There  are  a  few  small  species  in  which  the  bight  of  the  pallial  sinus 
18  rounded,  but  in  this  large  form  the  contrast  between  the  blunt 
rounded  form  and  the  angular  form  usual  in  the  genus  is  so  marked 
*bat,  after  some  hesitation,  taking  the  obsolescent  hinge-teeth  into 
consideration,  it  seemed  advisable  to  separate  it  sectionally. 
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C.  Lateral  teeth  absent,  no  hinuU  or  escutcheon. 

Genus  CYCLINA  Deshayes.  1849. 

Type,  Venus  sinensis  Gmelin.     China  seas. 

Soft  pai*ts  like  Dosinia;  shell  orbicular,  concentrically  and  radially 
striate,  without  lunule  or  escutcheon;  inner  margins  crenate;  pallial 
sinus  angular,  ascending;  teeth  as  in  Dosinia,  but  without  laterals,  the 
posterior  right  cardinal  obsolete. 

It  is  not  CycUnus  Kirby,  Coleoptera,  1837. 

Genus  CLEMENTIA  Gray,  1842. 

Type,  Veniispapyf'acea  Gray. 

Soft  parts  as  in  Dosinia^  according  to  Woodward;  valves  thin,  con- 
centrically undulate,  convex,  without  lunule  or  escutcheon;  inner 
margins  simple,  sharp;  pallial- sinus  subangular,  ascending;  three  car- 
dinal teeth  in  each  valve,  the  posterior  right  cardinal  bifid;  lateral 
teeth  absent. 

This  is  BlainviUia  Hupp^^  1854,  not  of  Desvoidy,  Diptera,  1830. 

Subfainily  M:ERETRICIN"JE:. 

An  anterior  lateral  tooth  present;  though  sometimes  obsolete,  traces 
of  it  can  always  be  detected  in  normal  specimens. 

Genus  GRATELOUPIA  Desmoulins,  1828. 

Type,  Donax  irregulains  Basterot.     Miocene. 

Valves  elongate-oval,  concentrically  striate;  three  cardinals  in  each 
valve,  the  posterior  right  cardinal  fused  with  the  nymphal  rugosities; 
the  pallial  sinus  long  and  acute,  reaching  to  the  vertical  of  the  anterior 
lateral  lamina. 

Subgenus  C3rtheriop8i8  Conrad,  1865.  Type,  Cytherea  hydana  Con- 
rad.    Eocene. 

Valves  trigonal,  recalling  Tivela,  the  left  posterior  cardinal  fused 
with  the  nymphal  rugosities;  the  pallial  sinus  short  and  rounded. 

This  is  not  Cytiieropsis  McCoy,  1849,  and  if  the  two  names  are 
judged  incompatible,  might  be  called  Grateloitpina,  It  is  probably 
the  precursor  of  Grateloapid  and  Tivela, 

Genus  TRANSENNELLA  Dall,  1883. 

Type,  T,  conradina  Dall. 

Shell  small,  having  the  general  form  and  coloration  of  Tivela,  but  a 
hinge  with  three  cardinals  in  each  valve,  the  middle  left  cardinal  bifid, 
and  an  elongate  left  lateral  received  into  a  socket  in  the  opposite  valve; 
the  hinge  has  no  rugosities,  the  lunule  but  not  the  escutcheon  is  defined, 
internal  margins  sharply  tangential ly  grooved  with  numerous  sulci; 
the  pallial  sinus  angular,  free,  obliquely  aseending.~^       o 
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Tropical  and  subtropical  waters  of  America;  receding  in  time  to  the 
Miocene.  This  group  is  unique  in  the  family  in  the  peculiar  sulcation 
of  the  inner  margin,  which  is  only  paralleled  elsewhere  once  among 
the  AstartidsB.     A  Pacific  coast  species  is  viviparous. 

/  Genus  TIVELA  Link,  1807. 

Type,  Venus  corbl^ndn  Gmelin  (=  F.  rruictroidea  Born). 

Shell  porcellanous,  solid,  smooth  externally  with  a  dehiscent  perios- 
tracum;  the  coloration  variable  with  a  tendency  toward  dark  brown 
and  purple;  valves  trigonal,  subequilateral,  with  prominent  beaks  and 
a  short  ligament;  lunule  large,  faifitly  defined,  escutcheon  not  defined; 
pallial  sinus  small,  free,  rounded  in  front;  hinge  variable  with  anterior 
laterals  and  trom  three  to  six  cardinals,  partly  rugose  and  some  of 
which  ma}'  be  bifid.     Habitat,  subtropical  and  tropical  seas. 

Section  Tivda  s.  s.     Type,  V/^im  mactroid<'H  Born. 

Valves  trigonal,  with  smooth  interior  margins,  usually  a  pilose 
periostracum  over  a  polished  surface;  cardinals  varying  in  diifercnt 
species. 

This  is  Trigona  Megerle,  1811,  not  Jurine,  Hymtmophra^  1807;  and 
perhaps  Dollfumi  Cossmann,  1886,  which  1  know  only  by  figures. 
The  group  is  unique  in  the  variability  and  occasional  large  number  of 
cardinals,  which  are  perhaps  due  to  splitting  up  of  the  originally 
single  posterior  cardinals. 

Section  Pachydesnia  Conmd,  1854.     Type,  Dona,c  stuJtoruin  Mawe. 

Shell  very  large  and  ponderous,  with  smooth  interior  margins  and 
a  thick  vernicose  periostracum;  hinge  with  four  cardinals  in  each  valve. 

This  is  TrigoneUa  Coni-ad,  1837,  not  of  Da  Costa,  1778.  It  is  a 
Californian  type. 

Section  EuHveUi  Dall,  1891.     Type,  E,  perplexn  Stearns,  Argentina. 

Shell  small,  elongate-trigonal,  with  crenulate  interior  margins,  thin, 
polished  periostracum,  three  left  and  four  right  cardinal  teeth. 

This  type  points  the  way  toward  Sunetta, 

Genus  SUNETTA  Link,  1807. 

Type,  Donax  HCTlpta  Linnauis. 

Shell  variable  in  form,  smooth  or  concentrically  sculptured,  polished, 
often  with  vivid  coloration;  with  an  impressed,  unequally  divided 
lunule,  larger  in  the  right  valve,  and  a  deeply  excavated  escutcheon; 
posterior  end  of  shell  shorter  than  the  anterior;  pallial  sinus  wide, 
short,  and  rounded;  inner  margins  conspicuously  creinite;  three  cardi- 
nals in  e4ich  valve,  and  nither  elongate  anterior  latenils. 

Fiocene  of  south  Europe  and  tropical  seas  of  the  Old  World. 

Section  SunMa  s.  s.     Type,  Domw  xrrlpfa  Linnauis. 

Shell  elongate-ovate,  more  or  less  ine(j[uilateial,  the  edge  of  the 
posterior  cardinals  finely  rugose;  sculpture  concentrically  sulcate  or 
atriate.  Digitized  by  ^OOgie 


350  PROCEEDTNGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvi. 

This  is  Cuneiis  Megerle,  1811,  not  of  Da  Costa,  1776;  and  Meroe 
Schumacher,  1817. 

Section  Solanderiiia  Dall,  1902.     Type,  S,  solandri  Gray. 

Shell  inflated,  smooth,  subequilateral. 

Section  SiinettinaJoxxs^QixxxinQ^  1901.  Type,  S.  fmnettina  Jousseaume, 
S.  mmstrualis  Menke,  etc. 

Shell  suborbicular,  compressed,  smooth. 

Genus  GAFRARIUM  Bolten,  1798. 

Type  (by  elimination),  Veivm  pectmata  Linnaeus. 

Shell  equivalve,  subequilateral,  with  a  simple  or  slightly  sinuous 
pallial  line;  three  cardinals  in  each  valve,  entire  or  faintly  grooved, 
and  the  usual  anterior  latemls;  surface  sculptured.  Tertiary  and 
recent  warm  seas  of  the  Old  World. 

Section  Gafvariam  Bolten,  s.  s. 

Surface  with  strong,  chiefly  mdial,  more  or  less  dichotomous  sculp- 
ture, that  of  the  posterior  slope  differing  from  the  rest;  valves 
moderately  convex,  umbones  subcompressed  with  a  narrow-  lunule  and 
feebl}^  defined  escutcheon;  pallial  line  simple,  inner  margins  of  the 
valves  crenate,  the  ligament  sunken  but  not  immersed;  middle  left 
cardinal  feebly  grooved. 

This  is  Paphla  Oken,  1816,  not  Bolten,  1798,  or  Lamarck,  1801; 
Crkta  ROmer,  1857;  and  Chce.,  species,  of  many  authors. 

%  Section  Radwcrista  Dall,  1902.  Type,  Yenuii pxdcherriina  Deshaves, 
Journ.  de  Conchyl.,  VIII,  1860,  p.  381,  pi.  xiv,  figs.  1,  2.     Tertiary. 

Shell  with  the  form  of  Cltwiialhi  the  disk  and  anterior  part  ele- 
gantly, regularly,  concentrically  sulcate;  margins  of  the  dorsal  area 
behind  separated  from  the  sulcate  area  by  strong  radial  ribbing;  the 
lunule  not  definitely  circumscribed,  but  with  its  margins  thickened  and 
surface  concentrically  striated  or  smooth;  escutcheon  elongate-ovate, 
equally  parted  betw^een  the  valves,  nearly  smooth.     Interior? 

The  horizon  and  internal  characters  of  this  remarkable  fossil  are 
unknown,  but  it  is  provisionally  located  here,  pending  further 
information. 

Section  Gouldla  C.  B.  Adams,  1847.     Type,  Thetis  cerina  Adams. 

Shell  small,  reticulately  sculptured,  the  radials  toward  the  ends  of 
the  valves,  and  the  concentric  sculpture  in  the  middle  of  the  disk 
stronger;  there  is  no  specialized  posterior  area;  moderately  convex, 
the  umbones  not  compressed;  pallial  line  slightly  flexuous  behind, 
cardinals  and  inner  margins  of  the  valves  entire. 

Warm-temperate  and  tropical  seas. 

This  group  is  Thdls  C.  B.  x\dams,  1845,  not  of  Oken,  1815,  or 
Sowerby,  1826.  It  is  not  Gimldhi  Bonaparte  (^/?v.v),  1850.  It  is  the 
only  representative  of  the  Gafrovhnn  or  Vtrve  group  in  American 
Tertiary  or  recent  seas,  and  has  not  yet  been  found  on  the  Pacific 
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Subgenus  Ciice  Schumacher,     Tj'pe,  T^iias?  scrlpta  Linnjcus. 

Shell  compressed,  with  only  concentric  sculpture,  with  smooth  com- 
pressed beaks,  narrow  lunule  and  escutcheon;  pallial  line  simple,  inner 
margins  smooth;  posterior  right  cardinal  grooved;  ligament  deeply 
sunken,  but  not  entirely  immersed. 

Section  Pannulimi  Dall,  1902.  Type,  Circe  vormgata  (Dillwyn) 
Deshayes. 

Shell  with  the  umbonal  region  flattened  and  coarsely  divaricately 
ribbed,  the  rest  of  the  surface  concentrically  sculptured;  disk  (except 
tbe  umbones)  convex;  pallial  line  slightly  flexuous,  inner  margins 
finely  crenulate;  lunule  and  escutcheon  narrow,  flat,  the  ligament 
depr^sed;  cardinals  entire  or  faintly  grooved. 

Section  Circenita  Jousseaume,  1888.     Type,  C,  arahica  Lamarck. 

Valves  convex;  surface  feebly  concentrically  sculptured,  the  beaks 
not  compressed;  posterior  slope  without  specialized  sculpture;  lunule 
distinct,  narrow,  escutcheon  hardly  defined;  ligament  hardly  depressed; 
pallial  line  with  a  minute  sinus,  the  inner  margins  of  the  valves  entire. 

Genus  LIOCONCHA  Morch,  1883. 

Type,  Venus  casirej^sis  Linnaeus. 

Shell  solid,  porcellanous,  suborbicular,  smooth  or  concentrically 
sculptured,  vividly  colored;  lunule  sharply  circumscribed,  impressed, 
but  no  defined  escutcheon;  ligament  almost  immersed,  pallial  line 
slightly  flexuous,  inner  margins  smooth,  anterior  left  and  posterior 
right  dorsal  margins  grooved  to  receive  the  beveled  edge  of  the  oppo- 
site valve;  anterior  lateral  large  and  strong;  three  smooth,  entire 
cardinals  in  each  valve. 

Tropical  seas  of  the  Old  World. 

Genus   MACROCALLISTA   Meek,  1876. 

Type,   Venus  nimhosa  Solander. 

Shell  ovate,  microscopically  radially  lineated,  with  low  concentric 
waves,  or  smooth,  with  vivid  coloration  and  vernicose  periostracum;  a 
defined  lunule,  but  unequally  divided  between  the  valves;  no  defined 
escutcheon;  internal  margins  smooth,  pallial  sinus  free,  ample,  pointed 
in  front  and  horizontally  directed;  cardinals  three  in  each  valve, 
smooth  and  entire,  except  a  bifid  right  posterior  tooth. 

Section  Mdcrocall i»ta  s.  s. 

Shell  much  elongated,  the  pallial  sinus  short,  the  posterior  cardi- 
nals slender  and  elongated. 

The  type  is  better  known  as  Cytherea  or  Callisfa  gUjantea  ((imelin) 
Lamarck. 

Section  Chiondla  Cossman,  1886.     Type,  Cytheiun  omVnia  Deshayes. 

Shell  ovate-trigonal;    pallial   sinus  long;    the   posterior  cardinals 
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This  is  (%ume  Gray,  1838,  not  Megerle,  1811,  or  Gray,  1851:  Dione 
Gray,  1851,  not  of  Hi'ibner,  Lejddoptera^  1810;  and  Oallista  M6rch, 
1853,  not  of  Loach,  1852. 

Genus  AMIANTIS  Cappenter,  1863. 

Type,  Cythereit  callom  Conrad. 

Shell  ovate,  ooneentrically  waved,  with  vernicose  periostracum; 
lunule  and  a  linear  escutcheon,  defined;  inner  margins  smooth;  pallia) 
sinus  ample,  acute  in  front,  free  below,  slightly  ascending;  anterior 
cardinal  very  thin;  anterior  laterals  large  and  strong. 

Section  AmiantLs  s.  8. 

Shell  with  two  obscure  radial  ribs  internally,  near  the  middle  of  the 
disk;  posterior  cardinals  elongated,  strong,  the  right  one  bifid,  the 
other  teeth  entire;  the  posterior  left  cardinal  and  the  edge  of  the  right 
nymph  rugose;  the  posterior  right  dorsal  margin  beyond  the  hinge 
plate  grooved  to  receive  the  edge  of  the  opposite  valve.     Californian. 

This  is  called  Amy((ntis  by  Stoliczka,  1871. 

Section  EuraU!f<ta  Dall.  11)02.     Type,  Cytherea  purpurata  Lamarck. 

Shell  with  the  posterior  cardinals  short;  the  opposite  faces  of  the 
n3^mphs  with  interlocking  rugosities;  the  teeth  smooth;  interior  with- 
out radial  ridges. 

Lamarck  himself  called  attention  to  the  remarkable  corrugated  areas 
of  this  shell  which  recall  those  of  V.  nvfrcenaria.  It  is  a  Brazilian 
species  which  has  been  confounded  with  one  from  west  America. 

Genus  MERETRIX  Lamarck,  1799. 

Type,  Vtnus  meretrh^  Linnwus. 

Shell  trigonal,  plump,  thin,  nearly  equilateral,  smooth  with  a  verni- 
cose periosti-acum,  a  peculiar  olivaceous  tone  of  coloration;  lunule 
and  escutcheon  not  circumscribed  or  distinctly  defined;  three  cardi- 
nals in  each  valve  and  well-defined  anterior  laterals;  the  middle  left 
and  two  anterior  right  cardinals  entire,  smooth,  the  others  grooved  or 
bifid;  right  nymph  and  posterior  left  cardinal  corrugated;  anterior 
left  and  posterior  right  dorsal  margins  beyond  the  hinge  plate  sharp!)'  ! 
grooved  to  receive  the  edge  of  the  opposite  valve;  internal  margins 
smooth;  the  pallial  line  with  a  shallow  arcuate  flexuosity,  but  no 
angular  sinus;  ligament  hardly  depressed. 

Distribution  chiefly  in  the  China  seas,  Japan,  and  the  Indo-Pacific 
region. 

This  group  is*  Cythena  (Lamarck)  and  Cifherea  Roissy,  1805,  and 
Lamarck,  180(5;  ('ythnm  Defranc(%  1S18;  Nympha  MOrch,  1863,  not 
Fitzinger,  182G;  and  Merdrlx^  ex  parity  Deshayes,  1853. 
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Genus  CALLOCARDIA  A.  Adams,  1864. 

Type,  C.  guttata  A.  Adams. 

Shell  ovate,  plump,  thin,  concentrically  striated  with  more  or  less 
involute  umbones;  pallial  sinus  nearly  obsolete;  lunule  feebly  circum- 
scribed, not  impressed,  escutcheon  not  defined;  left  anterior  lateral 
received  between  two  obsolete  laminae  in  the  opposite  valve;  three 
cardinals  in  each  valve  not  radiating  from  a  point  under  the  umbo,  on 
the  dorsal  valve  margin;  the  two  anterior  left  cardinals  continuous 
above  and  separated  from  the  valve  margin  by  a  sulcus;  the  anterior 
and  posterior  right  cardinals  similarly  connected,  and  dorsally  sepa- 
rated by  a  groove  from  the  margin;  the  arch  of  the  two  left  cardinals 
fits  over  the  middle  right  cardinal,  the  arch  of  the  outer  right  cardinals 
over  that  of  the  two  left  ones,  so  that  the  middle  right  and  the  pos- 
terior left  cardinals  remain  isolated;  the  dorsal  margins  beyond  the 
hinge  plate,  in  front  in  the  left  and  behind  in  the  right,  are  grooved 
to  receive  the  beveled  edge  of  the  opposite  valve. 

In  this  group  the  teeth  retain  in  the  adult  state  the  conditions  which 
normally  obtain  in  the  early  stages  of  hinge  development  as  shown  by 
Bernard. 

The  group  is  identical  with  Caryatis  (part)  RCmer,  1862,  not  of 
Hubner,  1816;  Veneriglossa  Dall,  September,  1886;  and  Atopodonta 
Cossmann,  October,  1886.  It  is  distributed  in  tropical  and  temperate 
seas  and  goes  back  to  the  Ek)cene  in  time. 

The  type  was  named  CaUocardia  guttata  by  A.  Adams  in  1864.  In 
1888  Mr.  Sowerby  renamed  it  Cytherea  hocardia  on  account  of  the 
existence  of  a  Oyth^rm  (CallUta)  guttata  of  ROmer.  The  latter, 
however,  was  not  descril>ed  until  1866,  so  that  it  does  not  antedate 
Adams's  name.  If  ROmer's  form  is  entitled  to  specific  rank,  it  will 
not  require  a  new  name,  as  under  the  present  arrangement  it  will  be 
referable  to  the  genus  MacrocalliHta^  section  CliionelJa, 

Subgenus  Agriopoma  Dall,  1902.  Type,  Cytherea  texasia7ia  Dall, 
1892. 

This  differs  from  the  typical  CaUocardia  by  its  large,  heavy,  and 
chalky  shells,  without  the  involute  umbones  or  any  color  pattern,  and 
by  the  presence  of  a  deep  and  angular  pallial  sinus.  It  is  more  north- 
em  in  distribution  than  Cdllacardia  proper,  and  more  limited  in  geo- 
graphical range,  though  receding  to  the  Eocene  in  America.  The 
peripheral  species  indicate  a  transition  in  the  cardinals  of  the  right 
valve  toward  the  conditions  found  in  the  following  group: 

/     Genus  PITARIA   Romer  (em.),  1887. 

Type,  Venus  tumens  Gmelin. 

Shell  trigonal,  plump,  concentrically  striate  or  rippled,  with  an  incon- 
spicuous periostracum  and  delicate  coloration;  lunule  circumscribed, 
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but  the  escutcheon  not  defined;  inner  margins  smooth,  pallial  sinus 
ample,  elongate,  somewhat  ascending,  pointed  in  front;  middle  car- 
dinal stout,  the  others  slender;  the  i)osterior  cardinals  feebly  grooved, 
the  others  entire;  the  cardinals  of  the  right  valve  discontinuous  where 
they  touch  the  dorsal  margin  and  not  separated  from  the  latter  by  a 
groove;  anterior  lateral  adjacent,  distinct;  nymphs  and  teeth  smooth; 
dorsal  margins  grooved  as  in  Meretrix,  Widely  distributed  in  the 
Tropics. 

R<Jmer's  original  name,  Pltnr^  is  a  vernacular  African  word,  not 
really  entitled  to  be  used  without  Latinization,  for  which,  in  1862,  he 
substituted  CaryatU^  which  is  preoccupied  in  Lepidoptei*a  since  1816. 
It  is  probable  that  a  Latinized  form  as  above  should  be  adopted  for 
the  group. 

Section  Pituria  s.  s.     Type,  Yeiiu^  tum>e7i8  Gmelin. 

Shell  smooth  or  with  concentric  striation,  usually  convex,  subtrig- 
onal  or  ovate,  with  a  pointed  sinus. 

Section  Ilyphatitosoma  Dall,  1902.  Type,  Cytherea  carbasea  Guppy, 
1866.     Oligocene. 

Shell  with  zigzag  sculpture  on  the  surface  like  Teoetivenus  Cossmann, 
of  the  Venerine  series. 

Section  Tirelijia  Coasmann,  1886.  Type,  Cytherea  teUinaria 
Lamarck.     Eocene. 

Shell  pointed  behind  with  a  Tellina-like  twist  to  the  valves,  which  are 
conoentrically  striate;  hinge  as  in  Pltaria;  pallial  sinus  short,  bluntly 
rounded. 

Subgenus  Hysteroconcha  Fischer,  1887.     T\  pe,  Venus  dJone  Linnseus. 

Shell subtrigonal,  plump,  concentrically  laminate;  lunule  and  escutch- 
eon defined  by  incised  lines  and  impressed,  the  laminre  becoming  spinose 
near  the  boundary  of  the  escutcheon;  shell  with  tinted  coloration  not 
in  patterns;  inner  margins  smooth,  pal  Hal  sinus  linguiform,  ample,  free, 
slightly  ascending;  hinge  as  in  I'itaria,  the  edges  of  the  nymphs  finely 
granular  and  the  stout  middle  cardinal  sometimes  obscurely  channeled. 

Tropical  American  waters. 

This  is  Dhrne  Gray,  1847,  not  Gray,  1851,  nor  Hubner,  1816;  and 
r^^?/,y  Megerle,  1811,  not  of  Lamarck,  1799. 

Section  Lamelllconcha  Dall,1902.    Type,  Cytherea  co7iem7m  Sowerby. 

Shell  trigonal,  sulx*ompressed,  concentrically  ribbed  or  laminate, 
without  spines;  the  edges  of  the  nymphs  smooth;  otherwise  like 
Ilysterocoricha. 

Tropical  seas,  especially  in  America. 

Genus  CYTHEREA  Bolten,  1798. 

Type^  (by  elimination),  Venn.H  jnurpera  Linnieus,  V.  rugom  Gmelin, 
and  V,  verrucosa  Linnaeus. 


Shell  large  and  rotund,  convex,  with  strong  predominantly  concentric 
sculpture  with  well-marked  lunule  and  escutcheon,  the  latter  unequally 
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divided,  larger  in  the  left  valve;   urabones  plump,  ligament  deep- 
seated;  cardinals  large  and  partly  bifid;  anterior  latei*al  small,  papilli- 
form;  inner  margins  crenate;  pallial  line  with  a  short  rounded  sinus. 

Subgenus  Gytherea  Bolten,  s.  s.     Type,  Veiiiui  puerpera  Linnseus. 

Shell  large,  reticulately  sculptured,  the  right  portion  of  the  escutch- 
eon produced  over  the  sunken  ligament;  lateral  tooth  minute. 

Tropical  seas. 

This  is  Antigona  ROmer,  1857,  not  Schumacher,  1817. 

Section  Cla/usina  Brown,  1827.     Type,  Venm  verrucosa  Linnaeus. 

Shell  large,  strongly  concentrically  lamellose,  with  obscure  divari- 
cating radials  toward  the  ends;  right  portion  of  the  escutcheon  not 
overlapping  the  ligament;  pallial  sinus  small,  narrow,  angular. 

Tropical  and  temperate  seas. 

This  is  Venvsarius  (Dumeril)  Froriep,  1806  (not  binomial);  Doaina 
Gray,  1838;  Venm  Swainson,  1840,  not  Lamarck,  1799;  CaVtsta  (Poli) 
Leach,  1852,  not  Morch,  1853;  Callwta  Fischer,  1887,  but  not  Claumui 
ROmer,  1857. 

Section  Ventricola  Rdmer,  1857.     Type,  Venus  rugosa  Gmelin. 

Shell  large  with  strong,  distant,  evenly  spaced  concentric  lamellae, 
between  which  are  smaller  concentric  threads;  pallial  sinus  small,  an- 
gular, lunule  deeply  impressed;  right  part  of  the  escutcheon  obsolete. 

Tropical  seas  of  both  hemispheres. 

Subgenus  Aphrodina  Conrad,  1868.  Type,  Meretrix  tippana  Con- 
rad.    Cretaceous. 

Shell  concentrically  striated,  with  a  circumscribed  lunule,  but  no 
defined  escutcheon;  inner  margins  smooth,  pallial  sinus  ample^  free, 
ascending,  leather  rounded  in  front;  hinge  with  three  cardinals  in  each 
valve,  the  right  posterior  cardinal  bifid;  an  elongate  anterior  lateral 
corrugated  on  both  sides  and  received  into  a  pit  with  similar  corruga- 
tions; nymphs  smooth. 

This  form  wants  the  posterior  lateral  and  the  granular  nymphs  of 
Dosiniopels^  and  differs  from  Cycloi'lsma  by  its  form,  the  presence  of 
an  anterior  lateral  and  a  defined  lunule. 

Subgenus.  Antigona  Schumacher,  1817.  Type,  Cythereu  Imnellaris 
Schumacher  (+  Douna  lamarckU  Gray). 

Shell  having  the  form  and  sculpture  of  a  Chione  (Megerle),  but  with 
a  lamelliform  well-developed  anterior  lateral  entering  a  socket  in  the 
right  valve;  the  posterior  right  cardinal  broad  and  deeply  bifid;  pal- 
lial sinus  small,  triangular. 

Schumacher^s  type  has  been  confused  with  Chione  cancelluta^  but  an 
examination  of  his  figures  and  references  makes  his  meaning  plain. 

Section  Antigona  s.  s. 

Shell  rather  elongate,  with  profuse  concentric  lamellation  crenu- 
lated  by  fine  radial  ribs;  lunule  deeply  impressed,  the  ligament 
exposed,  the  overlap  of  the  escutcheon  small. 

This  is  not  Anti^gomis  Hiibner,  1816,  or  Antigona  BOmer,  1857.  o 
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Section  Arteiia  Conrad,  1870.  Type,  Venus  staminea  Coni-ad. 
Miocene. 

Shell  trigonal  or  short,  with  acute  concentric  laminaB,  between  which 
are  minute  elevated  concentric  lines;  lunule  not  deep;  escutcheon 
large,  not  overlapping;  posterior  right  cardinal  narrow,  laminar;  other 
features  as  in  Avitigona, 

This  section  bears  to  Antigona  much  such  a  relation  as  Ventricola 
does  to  typical  Cytherea^  in  the  other  subgenus.  It  was  called  Arteniu 
by  Tryon  in  1884. 

Subgenus  Circomphalus  Mdrch,  1853.  Type,  Veniis  plicata  Gmelin 
(=  Y,  dynera  lAimdiu^  pro  parte). 

Shell  cordate,  compressed,  with  distant  elevated  reflected'  laminae 
which  have  leaflike  expansions  near  the  posterior  border;  lunule  and 
escutcheon,  impressed,  striate,  sharply  limited,  unequally  di\dded 
between  the  valves;  ligament  deeply  sunken;  inner  margins  crenate, 
pallial  sinus  small,  triangular;  anterior  right  and  posterior  left  cardi- 
nals slender,  laminar,  entire,  the  others  bifid;  a  minute  pustular  ante- 
rior left  lateral  present. 

This  is  Anaitis  Tryon,  1884,  not  of  Duponchel,  1829,  or  Rdmer,  1857; 
and  Cht'mia  ROmer,  1857,  not  of  MOrch,  1853.  V.  calophylla  Hanley, 
also  belongs  here. 

Subgenus  Lepidocardia  Dall,  1902.  Type,  Chione  flr/tideUu  Gray 
(+  Ve7m4i  africana  Philippi). 

Shell  small,  compressed,  donaciform,  smooth  or  concentrically 
striated,  polished;  lunule  defined,  but  there  is  no  defined  escutcheon; 
internal  margins  smooth;  pallial  sinus  linguiform,  pointed  in  front, 
horizontally  directed,  partly  confluent  with  the  pallial  line  below; 
dorsal  margins  beyond  the  hinge  plate  grooved;  teeth  delicate,  the 
anterior  laterals  well  developed,  the  posterior  right  and  anterior  two 
left  cardinals  more  or  less  distinctly  grooved. 

Though  compressed,  this  form  recalls  Gomphina  by  its  external 
characters. 

y     Genus  SAXIDOMUS  Conrad,  1837 

Type,  S,  nuttallii  Conrad, 

Shell  large,  rude,  chalky,  ovate-quadrate,  with  low  beaks,  and  con- 
centric usually  feeble  sculpture;  the  ligament  is  strong  and  not 
depressed;  there  is  no  defined  lunular  area  or  escutcheon;  internal 
margins  smooth;  pallial  line  with  a  deep,  rounded  sinus;,  hinge  with 
three  cardinals  in  each  valve;  the  posterior  right  cardinal  bifid;  anterior 
laterals  closely  adjacent  to  the  cardinals,  one  of  the  left  ones  often  in 
line  with  the  anterior  cardinal. 

Shores  of  the  North  Pacific. 

This  group  has  been  generally  misunderstood  and  placed,  as  by 
Deshayes,  near  Tapes.    His  group  of  radial  sulcate  Saxidomus^  of  1853, 
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all  belong  to  CalUthaca,  The  anterior  lateral  is  so  close  to  the  cardi- 
nals that  it  has  been  counted  in  with  them.  The  animal  is  meretricine, 
with  long,  closely  united  siphons.  The  group  on  the  Pacific  coast 
recedes  to  the  Eocene  in  time. 

Subfkinily  VKlSrERIN^K:. 
ANTERIOR    LATERAL.  TEETH    ABSENT. 

Genus  CYPRIMERIA  Conrad,  1864. 

Type,  C.  excavata  Morton.     Cretaceous. 
Pallial  line  feebly  flexuous  behind. 

Subgenus  Cydorisma   Dall,   1902.     Type,    Cyclothyris  caroUneiisis 
Conrad.     Cretaceous. 
Pallial  line  deeply  sinuated. 
This  is  CychAhyrlH  Conrad,  1875;  not  of  McCoy,  Brachiopoda^  1844. 

Genus  THETIRONIA  Stoliczka,  1871. 

Type,  Tfietls  major  Sowerby,  1H26.     Cretaceous. 

Surface  granulose;  pallial  sinus  high,  angular  vertically  ascending; 
no  lunule  or  escutcheon.  This  is  Thetia  Sowerby,  1826,  not  of  Oken, 
1815. 

?  Subgenus  Tlietiopsis  Meek,  1876.  Type,-  T,  circidaris  Meek  and 
Hayden.     Cretaceous. 

Smaller  and  smoother,  the  sinus  shorter  and  irregular  at  its  anterior 
basal  part. 

This  is  Tethiopsi^  Fischer,  1887. 

Genus  MYSIA  (Leach  MS.)  Lamarck,  1818. 

Type,  Venns  undata  Pennant. 

Siphons  separated;  hinge  with  two  right  and  threfe  left  cardinal 
teeth;  a  circumscribed  lunule,  but  no  escutcheon.     European. 

This  is  Lucinopsis  Forbes  and  Hanley,  1848,  but  not  Mynm  Gray, 
1847. 

Genus  CYCLINELLA  Dall,  1902. 

Type,  Domnia  tenuis  Recluz. 

Three  cardinal  teeth  in  each  valve;  otherwise  like  My  da.    American. 

This  genus  extends  to  the  Oligocene  in  time. 

Genus  CHIONE  Megerle,  1811. 

Type,  V&miH  cancdlata  Lamarck. 

Three  cardinal  teeth  in  each  valve;  pallial  sinus  short,  angular; 
lunule  and  escutcheon  defined,  sculpture  cancellate,  inner  margins  of 
the  valves  erenate;  concentric  sculpture  dominant. 

Subgenus  Chione  s.  s.     Type,  V.  cancellata  Lamarck. 
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This  is  Chiona  MOrch,  1853,  and  of  Rciraer,  1857;  Circomphalm 
Adams,  1857;  and  OmphaJodathrum  Try  on,  1884,  not  MOrch,  1853. 
It  is  not  Chum  Soopoli,  1777;  (7A^V>w //?  Forster,  1788;  Chione  Desvoidy, 
Diptera^  1830;  Chiorua  Dalman,  1816;  nor  Chiona  Gray,  1838.  In?a 
few  of  the  larger  species  like  C  gnidia^  a  feeble  fourth  cardinal  is 
sometimes  present  in  the  right  valve  below  the  ligament;  and  the  right 
posterior  dorsal  margin  behind  the  ligament  is  sometimes  grooved  to 
receive  the  beveled  edge  of  the  opposite  valve.  In  Gomphuui  alone 
have  I  found  any  anterior  grooving  of  the  margin  in  the  left  valve. 
The  siphons  are  separate  and  short,  the  cardinals  entire  or  feebly 
channeled. 

Section  Chione  s.  s.     (See  above.) 

Section  Timoclea  Brown,  1827.     Type,  Venns  ovata  Pennant. 

Sculpture  predominantly  mdial,  the  concentric  element  feeble,  the 
escutcheon  smooth:  the  middle  left  and  two  posterior  right  cardinal 
teeth  grooved. 

This  is  Pasiph/u'^ Le&ch^  1852,  not  Risso,  1826;  LeiikoTna  RCmer,  1857, 
and  Leucotna  Stoliczka,  1871,  not  of  Stephens,  1829;  Cytherea  H.  and 
A.  Adams,  1857,  not  of  Bolten,  1798;  Murcia  (part)  ROmer,  1857,  not 
of  Koch,  1835. 

Section  ClmisinelJa  Grav,  1851.     Type,  Veims  fasciata  Da  Costa. 

Sculpture  of  broad  concentric  waves  and  fine  concentric  striee,  the 
radials  obsolete;  the  waves  not  pinched  out  behind;  the  ligament 
covered  by  the  margin  of  the  valves  when  closed. 

This  is  ZiicUIca  Leach,  1852. 

Section  Lirophora  Conrad,  1864.  Type,  Venus  athleta  Conrad;  a 
recent  species  is  V,  paphia  Linnaeus. 

Sculpture  of  broad  concentric  waves,  attenuated  and  often  conspicu- 
ously lamellose  distally;  radialh' striate;  ligament  exposed;  the  edges 
of  the  right  nymph  and  posterior  left  cardinal  with  interlocking  rugos- 
ities. 

This  is  CJamina  RCmer,  1857,  not  of  Brown,  1827;  Anaitis  {paphia) 
Fivscher,  1887,  not  of  Tryon,  1884;  and  AnaltU  (part)  ROmer,  1857, 
not  Analf!^  Duponchel,  1829. 

?  Section  Volupia  Def i-ance,  1829.  Type,  V.  rugosa  Def  ranee,  Ek)cene 
of  Hauteville. 

Shell  small,  sculpture  superficially  resembling  Lirophora^  but  with 
lunule  and  posterior  area  defined  by  a  deep  sulcus  dividing  the  disk 
into  three  areas  crossed  by  thick,  swollen,  concentric  ribs;  beaks  hicfh 
and  curved:  hinge  of  three  teeth,  of  which  one  is  bifid;  pallial  line  not 
sinuated? 

In  placing  this  shell  here  I  have  followed  Fischer,  since  the  species 
has  not  been  well  figured  and  the  descriptions  given  of  it  are  far  from 
clear.  I  have  not  been  able  to  obtain  specimens  for  examination. 
From  the  very  obscure  figure  of  Def  ranee  1  should  have  suspected 
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this  shell  to  be  Lucinoid  and  to  belong  somewhere  in  the  vicinity  of 
Here  Gabb. 

Section  Chmndea  MOrch,  1853.     Type,  Yenua  galJiiia  LinnaBus. 

Sculpture  of  narrow,  close  concentric  waves  or  low  lamellae,  without 
distal  lamellation  or  radial  sculpture;  teeth  entire;  ligament  exposed; 
the  escutcheon  and  lunule  smooth. 

This  is  Ortygia  Brown,  1827,  not  Boie,  1826;  Ilei^mioiie  Leach,  1852, 
Dot  of  Biainville,  1828;  Orthygla  MOrch,  1853;  Chamelasa  H.  and  A. 
Adams,  1857;  Murcva  (part)  ROmer,  1857,  not  of  Koch,  1835,  and 
probably  Parvivemm  Sacco,  l^.MK). 

Subgenus  Gomphina  Mftrch,  1853.     Type,  VinnLnundxitosa^CiYiAv, 

Valves  more  or  less  rostrate,  the  surface  usually  smooth  and  pol- 
ished, inner  margins  entire;  dorsal  margins  gooved  and  beveled 
beyond  the  hinge  plate;  the  posterior  right  and  two  anterior  left 
cardinals  grooved;  ligament  exposed.  Paltial  sinus  short,  free,  and 
rounded  in  front. 

Section  Ganiphhrn  s.  s.     Type,  V,  undulosa  M5rch. 

Valves  usually  heavy,  solid,  and  very  tumid;  the  lower  edge  of  the 
right  nymph  and  the  upper  edge  of  the  left  posterior  cardinal  with 
recipro<ial  rugosities. 

This  is  Marcla  (H.  and  A.  Adams  part)  Chenu,  1862,  and  Tryon, 
1884,  not  of  Fischer,  1887;  IIemitape»  Stoliezka,  1871,  not  Romer 
(part)  1857;  not  Goinjyhina  Chenu,  1862. 

Section  Ma<^ridiJia/Ji^  Dall,  1902.     Type,  Ven iis  sequflat^^a  iyowerhj. 

Valves  more  equilateral,  trigonal  and  compressed,  less  heavy  and 
sometimes  with  feeble  striation  distally;  nymphs  and  teeth  entire, 
smooth. 

This  is  Gmnphina  H.  and  A.  Adams,  1857,  not  of  M^irch,  1853. 

Genus  ANOMALOCARDIA  Schumacher,  1817. 

Type,   Venus  ffictvosa  Linnceus. 

Valves  rostrate,  with  a  vernieose  periostracum,  sculpture  obsolete 
mesially ;  the  inner  margins  crenulate,  the  ligament  exposed,  the  lunule 
and  escutcheon  impressed;  cardinal  teeth  entire,  three  in  each  valv^e, 
the  anterior  right  cardinal  feeble,  sometimes  obsolete;  pallial  sinus 
small,  angular,  sometimes  nearly  obsolete. 

Section  Anontalocardla  s.  s. 

Surface  with  predominantly  concentric  sculpture,  vernieose  perios- 
tracum. and  the  adjacent  surfaces  of  the  posterior  left  cardinal  and 
right  nymph  minutely  rugose.     America  and  West  Africa. 

This  is  Triquetra  Anton,  1889,  after  Biainville,  1818,  but  not  of 
Conrad,  1846;  it  is  Cryplogrannna  Morch,-1853. 

Si&ci\oii  Arwmalodisou^  Dall,  1902,  Type,  Cytherm squamom  Lamarck. 

Surface  with  reticulate  subequal  sculpture,  a  dull  papery  periostra- 
cum, and  the  hinge  without  rugosities.     Indo-China. 
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^   Genus  VENUS  (Linnaeus)  Lamarck,  1799. 

Type,  Venvs  rnercena/ria  LinnsBUs. 

Shell  large,  heavy,  earth}^  trigonal;  with  faint  radial  and  stronger 
concentric  lamellar  sculpture;  lunule  and  escutcheon  well  defined; 
internal  margins  crenulate;  pallial  sinus  small,  triangular;  there  are 
two  bifid  cardinals  in  the  left  valve,  one  bifid  and  two  anterior  simple 
cardinals  in  the  right  valve,  with  a  rugose  area  in  each  valve  repre- 
senting a  supplementary  cardinal  below  the  ligament,  the  rugosities 
interlocking  when  the  valves  close;  the  ligament  is  strong  and  wholly 
exposed;  the  posterior  dorsal  margin  of  the  right  valve  grooved  to 
receive  the  edge  of  the  left  valve.     The  genus  is  American. 

It  is  Mercenaria  Schumacher,  1817,  and  Cra^ivenus  Perkins,  1869. 

V    Genus  MARCIA  (H.  and  A.  Adams,  1857)  Fischer,  1887. 

Type  Venvs  exalhida  Dillwyn. 

Shell  large,  subquatlrate,  concentrically  lamellose  and  striated,  with- 
out i*adial  sculpture,  and  with  a  dull,  earthy  surface;  internal  margins 
smooth;  pallial  sinus  small,  angular,  free;  hinge  with  three  left  and 
four  right  cardinals,  the  middle  ones  larger  and  grooved  above.  Aus* 
tralasia  and  southern  South  America. 

Subgenus  Marcia  s.  s.     (See  above.) 

This  is  a  Ve7ms  without  hinge  rugosities,  radial  sculpture,  or  mar- 
ginal crenation.  There  is  a  well-defined  lunule,  but  no  defined 
escutcheon;  the  ligament  is  exposed. 

It  is  Katelymi  (part)  ROmer,  1857,  not  of  Tryon,  1884. 

Subgenus  Katelysia  (Romer,  1857)  Tryon,  1884.  Type,  Venm  sea- 
lar^ina  Lamarck. 

Shell  rounded-trigonal,  subcompressed,  very  inequilateral,  sculp- 
tured with  concentric  riblike  ridges,  sharper  distallv,  polished,  por- 
cellanous,  with  no  radial  sculpture;  colomtion  lively,  anterior  end 
^harper;  lunule  smooth,  circumscribed,  escutcheon  defined  only  by 
absence  of  sculpture;  ligament  short,  internal  margins  smooth;  hinge 
plate  buttressed  between  the  pedal  and  adductor  scars;  three  cardinals 
in  each  valve,  the  anterior  right  and  posterior  left  slender,  entire,  the 
others  grooved  or  bifid;  the  anterior  left  and  posterior  right  dorsal 
margins  beyond  the  hinge  plate  shai"ply  grooved  to  receive  the  beveled 
edge  of  the  opposite  valve.     South  Seas. 

Section  Katelysia  s.  s.     (See  above.) 

The  inequilateral  ovate  form  of  these  shells  is  cjuite  striking. 
Chamehxi  Chenu,  1802,  not  Morcli,  1858;  Mnrcia  (part)  Rainier,  1857, 
not  Koch,  1835;  and  Catdynla  Fischei",  1S87,  are  synonymous. 

Section  Hemitapes  ROmer,  1857.     Type,  Veiius  rimularis  Lamarck. 
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Shell  trigonal,  tumid,  with  a  keeled  etscutcheon  and  short,  rounded 
pallial  sinus. 

This  is  otherwise  essentially  like  the  preceding  section,  but  owing  to 
the  different  form  appears  very  distinct.  It  is  not  Ilernitapes  of 
Stoliezka,  Tryon,  and  Fischer. 

Section  Venerell<i  Cossmann,  1886.  Type,  Venm  Kerinonv^iilensis 
Deshayes.     Eocene. 

Shell  small,  ovate,  concentrically  striate;  lunule  large,  circumscribed, 
escutcheon  not  defined;  internal  margins  smooth;  pallial  sinus  small 
free,  ascending,  rounded  in  front;  three  cardinal  teeth  in  each  valve, 
the  margin  of  the  hinge  plate  excavated  at  the  interspaces;  posterior 
right  cardinal  long,  bifid;  the  other  teeth  entire. 

These  forms  are  distinguished  from  the  smaller  species  of  Katelysia 
chiefly  by  the  form  and  disposition  of  the  teeth. 

Section  Merctnwnia  Dall,  1902.  Type,  Yenv^  Bernayi  Cossmann. 
Eocene. 

Shell  small,  ovate,  concentrically  striate,  rather  tumid;  hinge  nor- 
mal, the  posterior  left  cardinal  slender,  not  elongated;  posterior  right 
cardinal  grooved;  margins  entire;  the  pallial  sinus  nearly  obsolete. 

This  is  Mercenaria  Cossmann,  188H,  not  of  Schumacher,  1817.  The 
species  included  in  ("^ossmann's  list  which  possess  a  small  but  deep 
'  pallial  sinus  might  be  referred  to  Veaerella^  from  which  they  hardly 
I  differ. 

!  Section  Textwenus  Cossmann,  1886.  Type,  Venus  ie^ta  Lamarck. 
[Eocene. 

\  Shell  ovate,  convex,  sculptured  by  fine  obliquely  reticulate  or 
divaricate  subequal  threadlike  ridges;  lunule  small,  circumscribed, 
escuti'heon  bordered  by  a  radial  ridge;  internal  margins  smooth, 
)»llial  sinus  small,  angular,  free;  three  cardinals  in  each  valve,  the 
right  posterior  cardinal  broadly  bifid;  the  right  posterior  dorsal  mar- 
kfin  behind  the  hinge  plate  grooved  to  receive  the  edge  of  the  opposite 
?alve. 

Section  Samarangla Dall,  1902.  Type,  Venus qxmdrangidaris  Adams 
and  Reeve. 

Shell  rounded-quadrate,  subcom pressed,  white,  with  a  dull  surface; 
sculpture  of  concentric  striation,  more  forcible  distally;  internal  mar- 
rins  smooth;  lunule  unevenly  divided  between  the  valves,  smaller  in 
pile  right  valve;  escutcheon  not  defined;  pallial  sinus  moderate,  angu- 
lar in  front,  free  below;  three  cardinals  in  each  valve,  the  middle  left 
ind  two  posterior  right  cardinals  bifid;  hinge  strong. 

The  species  belonging  to  this  group  are  massive  and  solid.  V.  len- 
licularts  Sowerby  is  an  example.  The  anterior  left  and  posterior 
right  dorsal  margins  are  grooved  behind  the  bingeplate  to  receive  the 
beveled  edges  of  the  opposite  valve. 
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/   Genus  PAPHIA  Bolten,  1798. 

Type,  P.  alapapUionU  Bolten  (=  Vmm  rotund4ita  (part)  Gmelin, 

not  Linnfleus).  .         .  i_x       j      .^4^^^^, 

Cardinals,  three  in  each  valve;   the  anterior  right  and  posterior 

left  cardinals  entire,  the  others  often  bifid. 

Subgenus  Paphia  s.  8.  -ui  -. 

Valves  elongate-oval,  subcompressed,  with  close  concentric  ribleta 
covered  by  a  vernicose  periostracum  and  without  radial  sculpture; 
coloration  brilliant;  escutcheon  and  lunula  narrow,  smooth  impressed, 
the  lunule  unequally  divided,  the  right  portion  encroaching  on  thi 
left;  inner  margins  smooth;  the  pallial  sinus  free,  ample,  rounded  11 
front,  obliquely  ascending.  ^ 

The  species  are  of  warm  temperate  and  tropical  seas  m  the  ^teo 
hemisphere,  and  are  reix)rtcd  from  the  Tertiarics  of  South  Europe 
since  the  Eocene.  Eutapes  Chiamenti,  1900,  and  CaUUtotapes  bax5ca 
li)00,  are  synonymous. 

Section  Barocla  Stoliczka,  1871.     Type,  Vmus  fragdu  D  Orbigny, 

Cretaceous. 

Valves  elongate,  thin,  with  purely  concentric  sculpture;  the  poste 
rior  cardinals  elongated,  sometimes  grooved,  the  others  simple;  pallia 
sinus  ample,  horizontal,  rounded  in  front;  margins  entire. 

This  group  appeai-s  to  be  the  Mesozoic  precursor  of  Paphia.  Tim 
Tertiary  Taurotapes  cravet^i  (Michelotti)  Sacco,  seems  hardly  distinci 

from  Baroda.  ry-     1 

Section  Icanotia  Stoliczka,  1871.     Type  Psammobia  impar  ZitteL 

Gosau. 

This  is  stated  to  differ  from  Barodci  only  by  the  presence  of  mow 
or  less  radial  sculpture. 

Section  Paratapes  Stoliczka,  1871.     Type,  Venm  textiU  Gmelin. 

Valves  elongate,  turgid,  smooth  or  feebly  concentrically  sculptured 
lunule  circumscribed,  narrow;  escuteheon  undefined;  middle  cardinal 
bifid  as  in  Paphia;  inner  margins  entire;  pallial  sinus  obliquel] 
ascending,  small,  squarish  anteriorly. 

This  is  Teu'triw  ROmer,  1857,  not  Sundeval,  1833. 

Section  Profaj?es  Dall,  1902.  Type,  Ve7iJts  gaUtui  Gmelin  (+  ^ 
malahanca  Dillwyn). 

Valves  trigonal,  cloi-ely  concentrically  ribbed,  with  no  i^adial  sculp 
ture;  a  vernicose  periostracum;  a  large  elongate  impressed  lunule,  t^ 
differentiated  e.^cutcheon;  smooth  inner  margins;  an  ample,  obliquelj 
ascending  pallial  sinus,  rounded  in  front;  the  two  anterior  and  tlH 
left  posterior  cardinals  entire,  the  others  bifid;  all  the  teeth  short  ani 
concenti-ated. 

This  is  Pulhstra  Chenu,  18(52,  not  Sowerby,  1826. 

Subgenus  Tapes  Megerle,  1811.     Type,   Vcnm  Uterata  Linnwus. 
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Valves  oblong,  subcompressed,  vertically  expanding  and  subangular 
on  the  posterior  dorsal  margin;  lunule  set  oflf  by  an  incised  line,  the 
escntcheon  defined  by  a  carina,  both  long  and  narrow;  surface  concen- 
trically grooved;  internal  margins  smooth;  pallial  sinus  ample,  hori- 
zontal, free  below,  rounded  in  front;  the  posterior  right  and  two  ante- 
rior left  cardinals  bifid  or  grooved:  colors  lively,  often  with  a  dark 
lineated  pattern  on  a  paler  ground. 

Tropical  and  temperate  waters  of  the  Old  World.  Parernbola  ROmer, 
1857,  is  synonymous. 

Section  Taj}es  Megerle  s.  s.     (See  above.) 

Section  PoJUitapes  Chiamenti,  1900.     Type,  Venus  aiirea  Gmelin. 

Valves  oblong,  plump,  not  angular  above,  behind;  surface  with  fine 
concentric  sculpture  and  obscure  i*adial  striation;  lunule  small,  cir- 
cumscribed, escutcheon  not  defined;  pallial  sinus  short,  ascending,  free 
below,  rounded  in  front;  color  delicate  and  variable. 

The  siphons  are  united  for  three-fourths  of  their  length  in  T.  virgin- 
eus  which  is  not  known  to  form  a  byssus.     The  group  is  Tapes  Sacco, 
1 1900,  not  Megerle,  1811. 
'     Section  Pw//flw^/*a  Sowerby,  1826.     Type,  Venus  pullastra  ^onisigyx. 

Shell  oblong,  tumid,  blunt  behind;  valves  finely  reticulately  sculp- 
tured, with  hardly  diflferentiated  lunule  or  escutcheon;  the  latter  nearly 
linear;  inner  margins  entire;  pallial  sinus  deep,  ample,  horizontal, 
rounded  in  front  and  confluent  with  the  pallial  line  below;  the  two  pos- 
terior iTght  and  middle  left  cardinals  are  bifid;  coloration  feeble.  Th6 
siphons  are  three- fourths  united  in  the  t3'pical  species. 

Section  Myrsm  H.  and  A.  Adams,  1858.  Type,  Tapes  corrugatus 
Deshayes. 

Valves  as  in  l\illAxstra^  but  the  concentric  sculpture  is  broken  and 
corrugated,  the  shell  more  elongate,  though,  froni  its  nestling  habit, 
very  variable  in  outline;  teeth  as  in  Pullastra^  lunule  obscure  or  not 
defined,  the  escutcheon  with  a  feebly  carinate  margin;  pallial  sinus 
small,  slightly  ascending,  free  below  and  rounded  in  front;  inner 
margins  smooth;  coloration  dull  and  unattractive. 

This  is  Meth<  Adams,  1857,  not  1856;  Myrsopsis  (pemarum  Bonelli) 
Sacco,  1900,  from  the  Italian  Tertiaries,  differs  but  slightl3\ 

Subgenus  Buditapes  Chiamenti,  1900.  Type,  Venus  decmsata  Lin- 
naeus. 

Valves  convex,  oblong;  surface  dull  and  feebly  colored;  sculpture 
strong  distally,  more  or  h\ss  reticulate,  the  concentric  ridges  inosculat- 
ing anteriorly  and  feeble  on  the  middle  of  the  di^k;  the  radial  sculp- 
ture stronger;  inner  margins  smooth;  pallial  muus  large,  free  below, 
horizontal,  rounded  in  front;  lunule  circumscribed,  the  escutcheon 
feebly  defined;  all  the  inner  cardinals  more  or  less  bifid;  the  siphons 
wholly  free  from  each  other  and  a  byssus  present. 
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Temperate  and  Ibropical  regions  of  the  Old  World.  This  is  Amyg- 
dala ROmer,  1857,  not  of  Van  Phelsum,  1774;  Cun^nts  H.  and  A. 
Adams,  1857,  but  not  of  Da  Costa,  1776.  It  is  not  Amygdalum  Megerle, 
1811. 

Section  Ruditapes  s.s.     (See  above.) 

Subgenus  Protothaca  Dall,  1902.  Type,  Ven/ns  thaca  Molina  (+  P. 
dainheyi  Lamarck). 

Shell  ovate,  convex,  coloration  white  or  dull;  surface  dull,  reticu- 
lately  sculptured,  the  radials  usually  stronger;  sculpture  more  or  less 
distinctly  divided  into  three  areas,  the  middle  of  the  valves  with 
chiefly  radial,  the  anterior  radial  and  scabrous,  the  posterior  with 
irregularly  concentric  sculpture;  lunule  and  escutcheon  of  the  left 
valve,  shai'ply  circunjscribed;  in  the  type  species  the  right  valve  shows 
no  escutcheon  and  the  margin  partially  overlaps  that  of  the  left  valve 
but  does  not  conceal  the  ligament;  tniddle  cardinals  grooved  or  bifid; 
pallial  sinus  free,  moderate,  pointed  in  front;  the  inner  margins 
sharply  crenulated  in  the  typical  section. 

Section  Protothaca  s.  s.  (See  above.)  The  siphons  are  short  and 
united,  the  foot  hatchet-shaped  and  not  byssiiferous.  The  distribution 
of  this  group  includes  the  west  coast  of  America,  Japan,  and  New 
Zealand  (  V.  contata  Quoy). 

Section  CalUthata  Dall,  1902.     Type,  Tapes  tenerrima  Carpenter. 

Sculpture  delicate,  uniform  over  the  disk  and  reticulate  except  in 
distorted  individuals;  lunule  feebly  detined  with  no  escutcheon;  the 
dorsal  margin  not  overlapping  in  the  right  valve;  inner  margins  entire, 
otherwise  as  in  J^rototham, 

Distribution,  Northwest  America.  The  tropical  species  of  Proto- 
thaca are  maculated,  the  noilhern  forms  yellowish  white,  with  a  dull 
surface.  There  is  no  byssal  groove  and  the  papillose  siphons  are 
united  to  their  tips  in  the  type  species.  The  group  is  SaxidomuB  § 
of  Deshayes,  1858. 

Genus  LIOCYMA  Dall,  1870. 

Type,  VeiiHH fluctuom  Gould. 

Shell  small,  whiU^  or  unicolored,  covered  with  a  vemicose  perios- 
tracum,  and  concentrically  waved,  without  radial  sculpture;  lunule 
circumscribed, escutcheon  absent;  inner  margins  smooth;  pallial  sinus 
short,  free,  rounded  triangular;  three  cardinals  in  each  valve,  the 
anterior  right  and  iK)sterior  right,  entire,  the  others  bifid;  siphonal 
tubes  unequal,  the  anal  shorkn*,  both  united  to  their  tips;  foot  long 
and  pointed,  without  a  byssal  groove;  the  mantle  open  ventrally  and 
smooth  edged. 

Distribution,  I^real  and  arctic  waters  of  the  Northern  Hemisphere. 

The  group  was  called  Lyocima  by  Barrois  in  1887,  and  the  species 
were  formed  v  referred  to  Tavea. 
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Genus  VENERUPIS  Lamar^ck,  1818. 

Type,  YemiH  irns  Linnjeus. 

Valves  elongate  and  sulxjuadrate;  sculpture  radial  with  distant, 
prominent  concentric  laraellation;  lunule  and  right  half  of  the 
escutcheon  absent,  left  half  of  the  latter  defined  hy  a  keel;  ligament 
exposed;  the  pallial  sinus  short,  ascending,  free,  blunt  in  front;  inter- 
nal margins  smooth  in  the  type  species;  there  are  three  cardinals  in 
each  valve,  the  anterior  right  and  posterior  left  entire  and  slender, 
the  others  broad  and  deeply  bifid;  the  siphons  are  long,  united  for 
half  their  length  and  with  papillose  orifices. 

The  species  of  this  group  are  nestlers  and  often  deformed.  They 
have  been  much  confused  with  species  of  Petri  colt  di^. 

The  name  has  been  spelled  Yenerirupl^  by  Sowerby  and  Venererupes 
by  Swainson.  Petvifi/ra  Latreille,  1827,  may  be  identical,  but  Irvs 
Oken,  1815,  is  a  synonym  of  Saxieava, 

Subfkinily  C>EMM:iN.aC. 

SPECIES   VlVIPAKOUSi,   MINUTE. 

Genus  GEMMA  Deshayes,  1853. 

Type,  Vi'uu^  gem  ma  Totten. 

Shell  subtrigonal,  with  concentric  sculpture,  a  short  external  liga- 
ment, and  large  lunule,  but  no  escutcheon;  inner  mari^in  of  valves 
crenate;  pallial  vsinus  distinct,  small,  triangular;  siphons  sepanite,  the 
branchial  longer  and  papilliferous;  an  elongated  posterior  left  and 
anterior  right  lateral  tooth  received  into  a  groove  on  the  margin  of 
the  opY)osite  valve;  foot  linguiform,  not  byssiferous. 

The  genus  belongs  to  the  Atlantic  coast  of  North  America,  but  has 
been  introduced,  on  the  Pacific  coast  with  seed  oysters.  It  is  repre- 
sented in  the  eastern  Tertiaries. 

It  IS  Totten ia  Perkins,  1869. 

Genus  PARASTARTE  Conrad,  1862. 

Type,  Astarte  trlqtiefra  Conrad. 

Shell  trigonal,  with  prominent  elevated  beaks,  c(iuilateral,  heavy, 
with  a  short  ligament  and  large  lunule,  but  no  escutcheon;  surface 
smooth,  brightly  colored,  with  a  vernicose  periostracum;  internal 
margins  crenate;  pallial  line  slightly  flexuous  behind,  but  with  no 
definite  sinus;  right  valve  with  a  strong  middle  cardinal  and  two  fee})le 
ones;  left  valve  with  two  strong  cardinals,  })ut  no  lateral  teeth;  dorsal 
margins  outside  the  hinge  plate  feebly  grooved  to  receive  tlie  edges  of 
the  opposite  valve. 

This  genus  is  confined  to  the  coast  and  Teitiaries  of  the  southeastern 
United  States. 

It  is  CaUicistronia  Dall,  1883,  olim.  Digitized  by  GoOqIc 
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Genus  PSEPHIDIA  Dall,  1902. 

Type,  Psephis  lordi  Baird. 

Shell  small,  veneriform,  polished,  with  faint  concentric  sculpture; 
beaks  not  prominent;  valves  inequilateral,  with  a  narrow,  feebly 
defined  lunule  and  no  escutcheon;  inner  margins  not  crenate;  pallial 
sinus  distinct,  angular;  hinge  with  three  delicate  entire  cardinals  in 
each  valve,  but  no  laterals;  animal  with  the  mantle  edges  fused  below, 
the  siphons  short,  simple;  an  anterior  opening  for  the  foot,  which  is 
not  byssiferous. 

This  group  is  confined  to  the  Pacific  coast  as  far  as  known,  and  is 
represented  in  the  Pacific  Pliocene.  It  is  Psephu  Carpenter,  1864, 
not  of  Guen^e,  Lepidoptera^  1854.  Cai*penter  named  several  species 
without  specifying  a  type  in  1864.  In  1865  he  selected  P.  lordi  Baird 
as  type,  and  for  the  first  time  gave  a  distinctive  diagnosis  of  the 
genus.  Part  of  the  species,  among  those  originally  referred  to  the 
group,  belong  elsewhere.  P,  tantilla  appears  to  be  a  TransenneUa^ 
and  P,  telUmyalw  is  the  nepionic  young  of  Petricola, 

EAST  AMERICAN  SPECIES. 
DOSINIA  (DOSINIDIA)  CONCENTRICA  Bom,  1780. 

Florida  Keys  (Conrad);  Martinique,  Porto  Rico,  Guadeloupe,  Virgin 
Islands,  Santa  Cruz,  and  St.  Thomas,  West  Indies;  Colon  or  Aspin- 
wall;  Maracaibo  to  Rio  de  Janeiro,  Brazil. 

The  VetuiM  vimventrica  of  Gmelin  is  a  mixture  of  various  species,  the 
name  is  fixed  by  Born's  figure,  which  represents  the  southern  type. 
The  ayrK^entnca  of  early  American  writers  was  the  Z>.  discus  of  Reeve. 
The  D,  amctmtnca  of  Reeve  is  the  D,  ehijatin  of  Conrad. 

The  present  species  is  Arthem.is  pata(j(mica  Philippi,  1844;  VenvJt 
phlUppu  Or})igny,  1847;  Vennn  dtlatata  Solander,  1797;  and  Do^inia 
floridana  Conmd,  1866,  was  probably  founded  on  a  young  specimen. 
D.  amcentrica  is  the  analogue  of  the  Pacific  coast  D,  p<yf\dero%a 

DOSINIA  (DOSINIDIA)   ELEGANS  Conrad,  1846. 

In  the  oflfshore  warm  w^ater,  near  Cape  Hattei*as,  North  Carolina;  at 
Charleston,  South  Carolina;  east  and  west  Florida,  the  Tortugas,  Texas, 
and  south  to  Yuciitan  and  St.  Thomas,  West  Indies. 

This  fitu%  flat,  and  evenly  concentrically  sculptured  species  was 
figured  by  Lister  (pi.  2SS,  tig.  124),  and  is  onc^  of  those  long  confounded 
under  the  name  of  iumcentncn.  The  young  were  referred  to  I),  oboouta 
Conrad  by  Miss  Bush  in  1885. 

DOSINIA  (DOSINIDIA)  DISCUS  Reeve,  1850. 

Cape  May,  Virginia,  and  south  on  the  coast  of  the  mainland  to  Vera 
Cruz,  Mexico.  ,    ....,.,,> 
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This  is  the  most  compressed  and  dark-colored  of  our  East  Coast 
species  and  has  finer  and  closer  striation  than  any  of  the  others.  It  is 
the  Artemis  or  Dminia  concentrica  of  the  earlier  American  writers, 
but  not  of  Born.  The  color  which  resides  in  the  periostracum  is  fre- 
quently distributed  in  darker  and  lighter  zones. 

TRANSENNBLLA  CUBANIANA  Orbigny,  1847. 

Cape  Florida  to  St.  Croix,  West  Indies. 

A  small,  usually  pure  white  species,  living  in  8  to  30  fathoms,  and 
especiallj^  abundant  in  Porto  Rico.  It  was  inadvertently  and  errone- 
ously referred  to  Gouldia  in  the  report  on  the  Blake  mollusks. 

TRANSBNNELLA  STIMPSONI  Dall,  1902. 

Cape  Hatteras,  Egmont  Key  and  south  to  Key  West,  in  15  to  31 
fathoms. 

White,  with  brown  lineation  or  maculation  externally,  and  orange  or 
deep  purple  internally,  in  the  central  part  of  the  valves.  By  an  acci- 
dent this  species  was  figured'*  for  the  following  species,  which  is  a 
smaller  and  more  rostrate  shell.  T,  stlmpsanl  is  the  largest  and  pret- 
tiest of  the  genus  so  far  recognized. 

TRANSENNELLA  CONRADINA  DaU,  1883. 

St.  Andrew  Bay,  on  the  north  coast  of  the  Gulf  of  Mexico  in  west- 
em  Florida,  south  to  the  Florida  Keys  and  north  on  the  east  coast  of 
Florida  to  Palm  Beach,  near  low-water  mark. 

This  peculiarly  cuneate  species  has  much  the  same  range  of  color  as 
T.  HtimpHoni^  but  is  diflferent  in  form. 

TRANSENNELLA  CULEBRANA  DaU  and  Simpson,  xgox. 

Culebra  Island,  Poi-to  Rico. 

A  specially  trigonal,  short  form,  white  inside,  and  light  yellow  brown 
externally. 

TIVELA  ABACONIS  DaU,  1902. 

Abaco,  Bahamas,  and  Vera  Cruz,  Mexico. 

Shell  small,  subtranslucent,  of  a  warm  rose  color,  passing  into  white 
distally.     It  is  notable  for  having  only  three  cardinals  in  each  valve. 

TIVELA    MACTROIDES  Born,  1778. 

Bahama  Islands  and  through  the  West  Indies  and  adjacent  continen- 
tal shores  and  south  to  Santa  Caterina,  Brazil. 

This  species  may  be  white,  or  chestnut  brown,  or  with  brown  rays 
on  a  lighter  ground.  The  form  is  almost  as  variable  as  the  coloration. 
The  adults  appear  to  have  more  tumid  umbones  and  a  longer  and  more 

aProc.  U.  S.  Nat.  Mus.,  XXIV,  pi.  xxxi,  figs.  6  aB)^i7?edby  VjOOQIC 
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pointed  posterior  end  than  the  juvenile  specimens.  The  species  is  the 
Veims  corhiaiila  oi  {ime\m^Vl^2\  Tirela  mdgaria  of  Ltmk^  1807;  Tri- 
{/ona  radiata  Megerle,  1811;  V&nuji  turgens  (Solander  MS.)  Dillwyn, 
1817;  Trigoiia  fa8Ciata^h\xixi'A<:Aiev^  1817,  and  the  Gytherm  corbioxda 
of  Lamarck,  1818. 

TIVELA  (MACTROIDESvar.?)  NASUTA  DaP,  1902. 

Santa  Marta,  Colombia;  Baker. 

Having  the  striped  color  pattern  and  tints  of  varieties  of  mactToid£S^ 
this  shell  has  a  very  much  more  elongated  form  and  more  delicate 
hinge.  There  is  nothing  in  the  collection  which  enables  me  to  bridge 
the  gap  between  the  two. 

TIVELA  TRIGONELLA  Lamarck,  1818. 

West  Indies,  and  the  Gulf  of  Paria. 

This  little  oval  species  appears  to  be  rare.  It  is  the  Trigonu  angu- 
liferaoi  Gray,  1838,  and  perhaps  the  Cythereaincerta^  Sowerby,  1851. 

TIVELA  BRASILIANA  Dall,  1902. 

West  Indies;  Santa  Caterina,  Brazil;  Ihering.  This  form  was  at 
first  supposed  to  be  T,  hJcohrr  Gray,  but  after  study  it  wjis  found  to 
differ,  being  a  heavier  and  less  angular  shell,  with  the  dorsal  slopes  less 
straight  and  the  pallial  sinus  shorter  and  relatively  smaller,  though  the 
shell  attains  a  greater  size  than  T,  hivoJop,  The  type  is  from  Brazil; 
some  young  specimens  from  the  Antilles  appear  to  be  the  same. 

It  is  not  at  all  certain  that  the  T,  dUhnjni  Deshayes,  1853  (71  mac 
troUhm  Sowerby,  1851),  is  not,  after  all,  an  extreme  variety  of  mac- 
trold<fs  Born;  there  is  a  specimen  of  7!  bico/or  GrB.y,  in  the  collection, 
marked  as  from  Florida,  but  it  is  doubtless  adventitious. 

TIVELA  FULMINATA  Valenciennes,  1827. 

Coast  of  southern  Brazil  at  Rio  and  Santa  Caterina. 
Arcuate,  with  brow^nish  umbones  and  more  or  less  zigzag  ttacery. 
It  has  a  length,  when  adult,  of  60  mm. 

TIVELA  (PACHYDESMA)  VENTRICOSA  Gray,  1838. 

Southern  coast  of  Brazil. 

This  fine  species  is  figured  from  juvenile  specimens  in  Rimer's  Mon- 
ograph, and  in  all  the  manuals  it  is  stated  to  come  from  China.  Dr. 
von  Ihering  has  repeatedly  collected  it  from  the  coast  of  Brazil,  and 
the  Chinese  habiUit  is  certainly  erroneous.  One  specimen  in  the 
United  States  National  Mus(»um  measures  105  mm.  in  length,  90  mm. 
in  height,  and  70  mm.  in  diameter.  It  is  usually  white  with  a  dehiscent 
vernicose  periostracum.  ^.^.^.^^^  by  ^OOgie 
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TIVELA  (EUTIVELA)  PBRPLBXA  Steams,  1891. 

Argentine  coast;  and  off  the  Rio  La  Plata,  in  10  to  15  fathoms, 
muddy  bottom. 
Notable  for  its  crenulated  margins  and  yellowish-white  coloration. 

TIVELA  (EUTIVELA)  IHERINGI  Dall.  1891. 

Sao  Paulo  and  Santa  Caterina,  Brazil,  Ihering.     - 

Moi-e  delicate  and  arcuate  than  the  last  species,  and  mottled  or 
banded  with  purplish  brown  on  a  paler  ground  color,  the  interior 
more  or  less  purple. 

GAFRARIUM  (GOULDIA)  CERINA  C.  B.  Adams,  1845. 

Cape  Hatteras,  North  Carolina,  and  southward  to  Bermuda,  the 
Antilles,  and  to  90  miles  southwest  of  Cape  San  Roque,  Brazil,  from 
low  water  to  95  fathoms. 

This  was  first  described  as  ThetiR  cerina  by  Professor  Adams. 

GAFRARIUM  (GOULDIA)  BERMUDENSIS  E.  A.  Smith,  1885. 

Bermuda,  Barbados,  and  Curasao  in  5  to  100  fathoms. 

More  convex,  heavy,  and  moro  coarsely  sculptured  than  O,  cerina 
88  a  rule,  but  sometimes  varying  toward  that  species,  which  is  also 
found  in  Bermuda. 

GAFRARIUM  (GOULDIA)  INSULARIS  Dall  and  Simpson,  1901. 

Porto  Rico,  in  5  to  30  fathoms;  also  in  the  Oligocene  of  Bowden, 
Jamaica. 

Smaller,  more  inequilateral,  and  destitute  of  the  livelj^  color  paint- 
ing characteristic  of  the  two  species  above  mentioned.  G,  iTisularisiB 
of  a  grayish-white  color. 

MACROCALLISTA  NIMBOSA  Solander,  1786. 

Beaufort,  North  Carolina,  south  to  Cuba  and  west  to  Mobile  on  the 
Gulf  coast. 

This  is  VeniLS  gigantea  of  Gmelin,  1792  (after  Chemnitz,  1788); 
Pectuneulus  nhnhosm  ""Humphrey,"  1797;  PaphSa  ala-ams  Bolten, 
1798;  O^t/K^reUfrni/tfrffdifftaMonkQ^lSfM):  and  Call Ista  {Jilncrocalli^ta) 
gigantm  Meek,  1876. 

This  is  the  most  showy  of  American  Veneridse,  and  the  largest  of 
its  genus. 

MACROCALLISTA  (CHIONELLA)    MACULATA  Linnaeus,  1758. 

Cape  Hatteras,  North  Carolina,  and  southward  to  the  shores  of  the 
Gulf  of  Mexico,  the  Florida  Keys,  through  the  Antilles,  and  to  the 
vicinity  of  Cape  San  Roque,  Brazil. 

It  is  the  Cardium  trigf/num  of  Martyn,  according  to  ^^^^S^f^.r^(j\r> 

u\q\  r?e      y  g 
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AMIANTIS  (EUCALLISTA)  PURPURATA  Lamarck,  x8i8. 

Cuba  (Arango)  and  southward  to  Brazil. 

This  is  Oytherea  Ivbrica  Deshayes,  1853,  but  not  of  Broderip,  1835; 
and  was  named  Ohione  purpurascens  by  Gray,  1838.  It  is  not  Venus 
purpwrata  Gmelin,  1792,  but  is  Venus  hrasiliensis  var.  fi  of  Gmelin. 

CALLOCARDIA  VESICA  Dall,  x886. 

Gulf  of  Mexico  to  Barbados,  in  84  to  175  fathoms. 
White  and  concentrically  grooved  with  isocardia-like  beaks.     De- 
scribed as  Cytherea  ( Veneriglossa)  vesica. 

CALLOCARDIA  (AGRIOPOMA)  TEXASIANA  Dall,  189a. 

Coast  of  Texas  from  Galveston  to  Indianola. 

Resembles  the  following  species,  but  is  larger,  much  more  elongate, 
and  with  a  narrower  lunule.     Described  as  Cytherea  tex(i»i(ina. 

CALLOCARDIA  (AGRIOPOMA)  MORRHUANA  Linsley,  1848. 

Prince  Edward's  Island,  and  southward  to  the  vicinity  of  Cape  Hat- 
teras,  North  Carolina,  in  10  to  107  fathoms. 

Rounded  trigonal,  earthy  white,  with  fine  inosculating,  concentric 
wrinkling  externally.  This  species  has  long  been  confounded  with 
the  fossil  CytJierea  convr^a  Say,  1824,  not  of  Brongniart,  1811;  which 
name  was  replaced  by  Conrad  in  1833  by  C.  sayami.  Both  names 
have  been  applied  to  the  present  shell,  which  has  also  been  called  C. 
sayii  by  Perkins,  1869.  C.  vwiThxuina  has  lower  beaks,  a  narrower 
and  more  delicate  hinge  plate,  and  is  in  general  less  trigonal  than  the 
Miocene  fossil.  Linsley's  name  was  given  to  a  very  young  shell,  with- 
out description,  and  subsequently  identified  b}^  Dr.  Gould  from  Lins- 
ley's specimens.  It  has  been  proposed  to  use  the  name  Sayana  for  the 
recent  shell,  but  this  is  clearly  inadmissible,  and  Conrad  himself 
retained  it  for  the  fossil  after  he  decided  that  the  two  were  not 
identical. 

CALLOCARDIA  (AGRIOPOMA)  ARESTA  Dall  and  Simpson,  1901. 

Porto  Rico,  in  12  to  30  fathoms. 

More  porcellanous,  inequilateral,  and  rostrate  than  the  preceding 
species. 

CALLOCARDIA  (AGRIOPOMA)  ZONATA  Dall.  1902. 

North  Carolina  coast  near  Cape  Hatteras,  in  18  to  22  fathoms. 
Small,  trigonal,  evenly  concentrically  grooved  and  zoned  with  yellow 
brown. 

PIT  ARIA  ALBIDA  Gmelin,  1792. 

From  the  Florida  Strait  through  the  West  Indies  and  on  the  north- 
ern shores  of  South  America,  in  4  to  25  fathoms,     .    r^,^.^,r> 
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An  elongate,  squarish,  white  species,  with  the  anterior  end  some- 
what attenuated,  frequently  confused  with  bleached  valves  of  I\ 
fidmmata, 

PITARIA  FULMINATA  Menke,  1830. 

Cape  Hatteras,  North  Carolina,  to  Bermuda,  the  Antilles,  and  Brazil, 
in  depths  varying  from  a  few  feet  to  170  fathoms,  the  latter  locality 
having  afforded  living  3'oung  specimens. 

This  is  supposed  by  Krebs  to  be  the  Cytherea  Jiebr^n  of  Lamarck, 
1818. 

This  species  appears  to  be  very  common  in  the  West  Indies.  Nor- 
mally it  is  white,  with  radial  or  zigzag  painting  of  bright  yellow 
brown,  under  a  chalk}^  periostracum.  The  dead  valves,  bleached  and 
worn,  are  frequently  taken  for  P.  alhida.  It  is  the  Cytherea  variana 
of  Hanley,  1844;  C,  i^ubi^lnosa  Philippi,  1845;  but  not  C.  fubmnata 
Philippi,  1845,  or  Venus  fulminata  Valenciennes,  1827.  The  latter 
is  a  Tivela. 

PITARIA  PBNISTONI  HeUprin,  1889. 

Bermuda,  and  St.  Thomas,  West  Indies. 

A  small  thin  oval  shell,  more  or  less  painted  with  brown  outside  and 
with  pui-ple  inside. 

PITARIA  SIMPSONI  Dall,  1895. 

West  coast  of  Florida,  at  Tampa  and  Sanusota  bays,  low  water  to  26 
fathoms. 

Larger,  more  trigonal,  and  solid  than  the  last  species,  but  VQvy  simi- 
larly painted,  though  it  is  occasionalh^  pure  white.  This  is  a  modified 
descendant  of  the  Tertiary  species  of  Ilyplmntosoma, 

PITARIA  EUCYMATA  Dall,  1889. 

Cape  Hatteras,  North  Carolina,  and  southward  to  the  Antilles  and 
Cape  San  Roque,  Brazil,  in  20  to  111  fathoms. 

Short  oval,  inflated,  elegantly  distantly  concentrically  grooved,  pol- 
ished, and  painted  with  brown  and  cream  color  and  internally  with 
rose;  this  rare  species  is  one  of  the  most  elegant  and  attractive  shells 
of  the  coast. 

PITARIA  MUNDA  R()mer,  i860. 

St.  Thomas,  West  Indies. 

A  young  and  dubious  shell,  as  yet  untigured. 

PITARIA  (HYSTEROCONCHA)  DIONE  Linnaeus,  1758. 

Texas  coast  to  Costa  Rica  and  Colon;  also  the  Antilles  and  Trinidad. 

This  beautiful  and  well-known  shell  has  been  fortunate  in  escaping 
with  a  single  specific  synonym,  Diane  veneris  Deshayes,  1853,  the 
other  names  which  have  been  cited  for  it  being  derived  from  authors 
with  no  standing  in  binomial  nomenclature,  unless  we  except  the! 
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nij^li  internally  and  a  yellow  brown  perios- 

I  liis  species  was  identified  doubtfully  with 

I>hfh'  rej)ort,  but  I  am  now  confident  that 

,  iiUH?  resembles  that  of  61  strigillvna^  but  is 

.^'ELLA  TENUIS  Recluz,  1852. 

'••  Janeiro,  Brazil,  Guadeloupe,  West  Indies, 
t  li rough  the  West  Indies  to  Cedar  Keys,  West 

identified  with  C.  hrcnn*ri  Philippi,  in  Poulsen'^s 

Ih'  Arteini'H  fenuh  of  Sowerby,  of  slightly  later 

rluz;  it  is  smaller  and  more  delicate  than  the 

t'-5.     Lucinopsia  gnndlach!  Dunker,  in  Amngo, 

and  probably  the  unfigured  C.  fragiUa  KOmer, 


/ 


CHIONE)  CANCELLATA  Linnaeus,  1767. 

.,  North  Carolina,  southward  to  Brazil,  including 
I  Indies,  and  the  adjacent  coasts,  in  shallow  water. 
i:int  and  variable  shell  has  naturally  received  many 
«'  early  naturalists  was  confounded  with  other  cancel- 
Linnaeus  and  others.     It  is  the  Vamffft  dy^rra  and 
authors,  but  not  of  Linnaeus;  it  is  V.  chujnuhi  Dillwyn, 
'  (and  prolmbly  V,  mieqnalis)  Say,  1822;    V,  hnwlluta 
.,  in  synonymy;  and  Cardliua  hieolor  Martyn,  1784.     It 
'Unarckli  of  Beau,  but  not  of  Gray,  the   V.  ziezac  of 
.el)s,butnotof  Linnfeus;  the  F]  ;/iacW^>5^/of  Graelin,1792. 

.illONE  (CHIONE)  SUBROSTRATA  Lamarck,  1818. 

lorida,  and  the  Keys,  and  south  to  the  Abrolhos  Islands,  off 
.  lun  coast,  and  Rio  Janeiro,  in  shallow  water;  also  on  the 
ihe  Pacific  at  Mazatlan,  etc. 

o  the  Vtni^LS  beau!  Recluz,  1852;  and  Vemts  porteRiana 
It  is  the  V,  crenifera  of  Carpenter  in  the  Mazatlan 
Sowerby,  1835;  probably  also  Yenm  lunvlarh  Philippi, 
luarck),  but  not  of  Lamarck,  1818. 

^'IIONE  (CHIONE)  MAZYCKII  Dall,  1902. 

ts,  North  Carolina,  and  southward  to  the  vicinity  of 

le,  Brazil,  in  15  to  127  fathoms. 

.  rose  color  of  the  interior  and  its  quadrate  form  are  the 

ig  characteristics  of  this  small  but  pretty  species.     It  was 

Bulletin   37,  United    States   National   Museum,  as    Venm 

b  Gray,  the  young  of  which  it  much  resembles,  but  the  latter 

io-Chinese  species,  and  has  a  different  hinge. 
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anonymous  PectuncidvJi  aculeatuH  of   the  Museum  Calonnianum,  in 
1797. 
A  variety  in  which  the  spines  are  aborted  is  not  uncommon. 

PITARIA  (LAMELLICONCHA)  CIRCINATA  Born,  1778. 

The  Antilles,  the  northern  shores  of  South  America,  and  southward 
to  Santa  Caterina,  Brazil. 

This  shell  can  hardly  be  separated  from  the  P.  alterfiata  Broderip, 
of  the  Pacific  shores  of  South  and  Central  America,  and  has  been 
stated  to  occur  on  the  west  coast  of  Africa  as  the  Venus  guineeivsis 
Gmelin,  1792.  Other  synonyms  are  Cardium  purpurea  Marty n,  1784, 
and  Venus  rvhra  Gmelin,  1792. 

CYTHEREA   (CYTHEREA)  LISTERI  Gray,  1838. 

From  Lake  Worth,  Florida,  and  the  keys,  southward  through  the 
Antilles,  as  far  as  Tortola  and  the  Virgin  Islands. 

This  has  been  erroneously  identified  with  V.  reticulata  Linnseus  and 
V,  crt^ata  Deshayes,  1853,  and  wrongly  referred  to  the  Indo-Pacific 
fauna  b}'  Deshayes.     There  is  a  dash  of  purple  under  the  nymphs. 

CYTHEREA  (VENTRICOLA)  RIGIDA  Dillwyn,  1817. 

Florida  Keys  to  Rio  Janeiro,  including  the  West  Indies;  also  in  the 
Gulf  of  California. 

This  well-known  shell  is  the  Verms  imgom  Gmelin,  1792,  not  of  Lin- 
neeus,  1771;  it  is  the  /Wtuftealm  rlgldus  Solander  MS.,  1798;  V.  cincta 
Gmelin,  1792,  is  probably  the  young,  and  SchrCter  wrongly  identified 
our  shell  with  Venm  cmhia. 

CYTHEREA  (VENTRICOLA)  RUGATINA  Hcilprin.  1886. 

Cape  Hatteras,  North  Carolina,  the  Gulf  of  Mexico  and  southeast- 
ward to  Porto  Rico  in  26  to  85  fathoms;  also  fossil  in  the  Florida 
Pliocene. 

Shell  resembling  C.  rigida^  but  with  the  primary  concentric  lamellsB 
more  distant  and  the  secondary  lamella?  more  distinct.  The  margin 
below  the  lunule  is  produced  into  a  point. 

CYTHEREA  (VENTRICOLA)  STRIGILLINA  DaU,  1902. 

From  Key  West,  Florida,  to  Barbados,  and  90  miles  southeast  of 
Cape  San  Roque,  Brazil,  in  20  to  100  fathoms. 

Shell  entirely  white,  much  smaller  than  the  preceding  species,  and 
with  ver}'  much  finer,  though  similar,  sculpture.  The  lunule  is  also 
proportionately  larger. 

CYTHEREA   (VENTRICOLA)  CALLIMORPHA  DaU,  igoa. 

Barbados  in  7()  fathoms;  a  young  shell,  perhaps  identical,  off  Cape 
San  Antonio,  Cuba,  in  300  fathoms.  .    ^^^^.^,,> 
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Shell  small,  with  a  rosy  flush  internally  and  a  yellow  brown  perios- 
tnu*um  over  a  white  disk.  This  species  was  identified  doubtfully  with 
Reeve's  Verni^  pUula  in  the  Blake  report,  but  I  am  now  confident  that 
it  is  distinct.  The  sculpture  resembles  that  of  61  strigillma^  but  is 
less  dense  and  prominent. 

CYCLINELLA  TENUIS  Reclu2,  185a. 

Sao  Paulo  and  Rio  de  Janeiro,  Brazil,  Guadeloupe,  West  Indies, 
Recluz;  and  northward  through  the  West  Indies  to  Cedar  Keys,  West 
Florida. 

This  was  erroneously  identified  with  C.  kroyeri  Philippi,  in  Poulsen^s 
Catalogue.  It  is  not  the  Arternis  tenuis  of  Sowerby,  of  slightly  later 
date  than  A.  tenuis  Recluz;  it  is  smaller  and  more  delicate  than  the 
West  American  species.  Lxvcinopsis  gundlach!  Dunker,  in  Amngo, 
1878,  is  synonymous,  and  probably  the  unfigured  C.  fragilw  ROmer, 
1860,  from  St.  Thomas. 

CHIONE  (CHIONE)  CANCELLATA  Linnaeus,  1767. 

From  Cape  Fear,  North  Carolina,  southward  to  Brazil,  including 
Bermuda,  the  West  Indies,  and  the  ad]a(*ent  coasts,  in  shallow  water. 

This  very  abundant  and  variable  shell  has  naturally  received  many 
names,  and  by  the  early  naturalists  was  confounded  with  other  cancel- 
lated species  of  Linnaeus  and  others.  It  is  the  Vetms  dyi^era  and 
zlczacoi  various  authors,  but  not  of  Linnaeus;  it  is  V.  dngmda  Dillwyn, 
1817:  V,  ehvaUt  (and  probabh'  V,  IniequaJis)  Say,  1822;  V,  lamellata 
Deshayes,  1853,  in  synonymy;  and  Cardlwn  hicohr  Martyn,  1784.  It 
is  the  Ve/itis  lamarckl!  of  Beau,  but  not  of  Gray,  the  V.  ziczdc  of 
MorchandKrebs,  but  not  of  Linnaeus;  the  Fiz/iacv/^^aof  Graelin,1792. 

CHIONE  (CHIONE)  SUBROSTRATA  Lamarck,  1818. 

Miami,  Florida,  and  the  Keys,  and  south  to  the  Abrolhos  Islands,  off 
the  Brazilian  coast,  and  Rio  Janeiro,  in  shallow  water;  also  on  the 
shores  of  the  Pacific  at  Mazatlan,  etc. 

This  is  also  the  Veyim  heaui  Recluz,  1852;  and  Venus  portesia/na 
Orbigny,  1846.  It  is  the  V,  crmifera  of  Carpenter  in  the  Mazatlan 
Catalogue,  and  Sowerby,  1835;  probably  also  Venus  lunularis  Philippi, 
1844  (as  of  Lamarck),  but  not  of  Lamarck,  1818. 

CHIONE  (CHIONE)  MAZYCKII  Dall,  190a. 

Cipe  Hatteras,  North  Carolina,  and  southward  to  the  vicinity  of 
Cape  San  Roque,  Brazil,  in  15  to  127  fathoms. 

The  bright  rose  color  of  the  interior  and  its  quadrate  form  are  the 
most  striking  characteristics  of  this  small  but  pretty  species.  It  was 
cited  in  Bulletin  37,  United  States  National  Museum,  as  Venus 
hmarekii  Gray,  the  young  of  which  it  much  resembles,  but  the  latter 
is  an  Indo-Chinese  species,  and  has  a  different  hinge,    jigitizedby  VjOOQIC 
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CHIONE  (CHIONE)  INTAPURPUREA  Conrad,  1849. 

Cape  Hatteras,  North  Carolina,  and  southward  to  Florida  and  the 
Keys  and  westward  on  the  mainland  coast  to  Texas.  Also  fossil  in 
the  Pliocene  of  Florida. 

This  elegant  species  is  the  Venus pwncttilata  of  Conrad,  1843,  not  of 
Valenciennes;  and  the  V,  lacunata  Reeve,  1863. 

CHIONE  (CHIONE)  PUBERA  Valenciennes,  1827. 

West  Indies  and  northern  shores  of  South  America.  This  fine 
species  has  been  much  confused  with  an  Eiist  Indian  form  for  which 
the  name  of  Cytherea  o'enata  Gmelin,  1792, "  should  be  retained.  The 
present  species  is  a  Chlone^  and  is  the  Venus  cremdata  of  Sowerby, 
1853,  and  Reeve,  1863,  but  not  of  Dillwyn,  1817,  or  Deshayes  (ex 
parte),  1853.  A  young  specimen  with  the  valves  somewhat  worn  is 
figured  on  Plate  267  of  the  Encyclopedic  Methodique  (figs.  4,  4a), 
and  to  this  in  the  explanation  of  these  plates  by  Bory  St.  Vincent,  in 
1827,  page  152,  is  attached  the  name  of  VeiiuJi  jnJx^ra  Valencienne.**. 
To  figs.  3  and  3a  is  given  the  name  of  Venus  punctata  Valenciennes, 
but  it  is  not  the  Venus  punctata  of  Linnaeus.  Conrad,  in  1843,  cited 
fig.  4  as  Veniis  punctulata  Valenciennes,*  thus  committing  a  double 
error.  Our  shell  is  Veiius  e.vim!a  Philippi,  1847,  and  K  suj}r?'ba  Guppy, 
1875.     V,  lacunatus  Reeve,  1863,  is  proba])ly  a  young  sj^cimen  of  it 

It  is  remarkable  for  its  resemblance  to  the  Oriental  Vyther-a 
referred  to,  but  can  at  once  be  distinguished  by  the  absence  of  the 
vestigial  anterior  lateral.  Venus  doumttl  Bernardi,  1860,  may  be  a 
rather  short  3'oung  specimen  of  this  species. 

CHIONE  (TIMOCLEA)  PECTORINA  Lamarck,  1818. 

The  Antilles,  and  southward  to  Brazil  at  Sao  Paulo. 
It  is  VeinLs  elegans  Gray,  1828. 

CHIONE  (TIMOCLEA)  GRANULATA  Gmelin,  179a. 

Belize,  and  throughout  the  West  Indies  to  Brazil. 

This  is  Venus  martca  Born,  1780,  but  not  of  Linnaeus,  1768;  C. 
lavaorum  Bolten,  1798;  and  Vmus  p/umhea  Reeve,  18()4.  It  is  T"  n'o- 
l^aeea^  and  perhaps  V.  purpuvata^  Gmelin,  1792.  Lamarck  and  Bory 
St.  Vincent  have  confused  nmnbers  of  the  figures  on  the  plates  of  the 
Encyclopedic  Methodique,  so  that  the  same  figure  is  made  to  stand  for 
V,  (/ran  ulata  GmeVm^  V.  cardio/dis  Lamarck,  and  Venerlcai^dia  rad!ata 
Valenciennes,  1827.  V.  cardioUlei<  is  probably  not  an  Antillean  species, 
and  may  be  identical  with  7a/;d.v  histi%miica  Sowerby,  as  well  as  Cytlvertu 
cardtlla  Lamarck. 


«  T>yiiw  crenulatn  Chemnitz,  Coiu-h.  Cab.,  VI,  1782,  p.  370,  pi.  xxxvi,  fig.  385. 
ftProc.  Acad.  Nat.  Sci.  Phila.,  1,  p.  3il. 
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CHIONB  (TIMOCLEA)  GRUS  Holmes.  1858. 

Cape  Hatteras,  North  Carolina,  and  south  and  west  on  the  mainland 
coast  to  Yucatan,  in  12  to  63  fathoms.     Also  fossil  in  the  Pliocene. 

This  little  shell  has  been  very  generally  confused  with  Vemis  pygmada 
Lamarck,  but  it  is  perfectly  distinct.  It  may  perhaps  be  F.  antlllanim 
Orbigny,  1853;  but  this  can  not  be  positively  determined  at  this  time. 
It  is  Venus parva  Sowerby,  1854,  but  not  of  Sowerby,  1829^  or  Munster, 
1836;  and  it  was  named  Vemis  trapezoiduliH  by  Kurtz  in  1860.  The 
animal  has  two  ^ubequal,  closely  united,  fringed  siphons,  two-fifths  as 
long  as  the  shell. 

CHIONB  (TIMOCLEA)  PYGM^A  Lamarck,  1818. 

Florida  reefs,  and  throughout  the  Antilles. 

This  little  shell  was  named  Veniis  inse4fiuvaJv!s  byOrbignj'  in  1853. 
It  is  of  a  white  color,  with  brown  maculations  and  a  brown  spot  on  the 
hinge,  with  coarser  sculpture  and  attaining  a  larger  size  than  C.  grns. 

CHIONB  (LIROPHORA)   PAPHIA  Linnaeus,  1767. 

West  Indies  and  southward  to  the  coast  of  Bmzil,  in  shallow  water, 
and  thence  to  30  fathoms,  usually  on  a  sandv  bottom. 

This  fine  and  well-known  shell  is  the  Pectunmlm  vetvla  of  Da 
Costa,  1778,  but  it  is  not  the  Veiuis  jmpKia  of  Pulteney.  It  is  proba- 
bly the  shell  listed  as  (7.  affinis  Gmelin,  by  Poulsen,  1878. 

CHIONB  (LIROPHORA)   LATILIRATA  Conrad,  1841. 

Cape  Hatteras,  North  Carolina,  south  to  Rio  Grande  do  Sul,  Brazil, 
in  10  to  124  fathoms. 

Distinguishable  from  C.  j)aj)hia  by  its  ribs,  which  are  not  pinched 
off  behind  and  do  not  bear  any  elevated  expansions.  It  is  Venus 
varicosa  Sowerby,  1853,  and  V,  alveata  Bush,  1885,  not  of  Coni-ad. 

CHIONB  (GOMPHINA)   KOCHII  PhUippi,  1843. 

A  single  valve  from  Belize  was  collected  by  the  Rev.  Mr.  Stanton, 
but  it  is  believed  to  be  derived  from  l)allast,  since  no  living  specimens 
were  obtained. 

ANOMALOCARDIA  BRASILIANA  Gmelin,  1792. 

Wilmington,  North  Carolina,  and  south  to  the  West  Indies  and  to 
Kio  de  Janeiro,  Brazil. 

It  18  the  Veniui  Jli%ruma  Born,  1780,  not  of  Linnjcus,  17()7;  the  V, 
mncrodon  of  Hanley,  1843,  and  Sowerby  (fig.  88),  1853;  V,  Innularh 
Lainarc^k,  1818;  and  Cryptogrannua  hraHHUuia  of  Romer,  1867.  This  is 
the  common  Ayunnalocardia  of  the  W^est  Indies,  a  shell  very  variable 
in  form  and  color.  ^^^^^  ,^  ^OOglc 
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ANOMALOCARDIA  CUNEIMERIS  Conrad,  1845. 

From  Lake  Worth,  Florida,  and  on  the  shores  of  the  continent  south 
to  Cartagena,^Colombia.  It  is  not  yet  aiithenti(*ally  reported  from  the 
islands  of  the  West  Indies. 

This  is  VenuH p}i7}ctlfera  Gray,  in  Sowerb\',  1858;  T'^  roHtrata  Sow- 
erby,  1853,  a  young  shell;  V.  fie^rxuma  Chenu,  18t>2,  but  not  of  Lin- 
naeus, 1707,  nor  Born,  1780.  It  is  Y.  macrodon  Reeve,  in  part.  It 
is  smaller,  more  slender,  and  more  delicate  than  the  T'.  ma<yrodon  of 
Lamarck. 

ANOMALOCARDIA  LEPTALEA  Dall,  1894. 

Lagoon  at  Watling  Island,  Bahamas.  Small,  very  thin,  curiously 
depauperate  from  its  extraordinarily  saline  habitat.  The  inner  mar- 
gins are  entire  and  there  is  no  trace  of  radial  sculpture..  The  colora- 
tion is  very  variable. 

ANOMALOCARDIA  MEMBRANULA  ROmer,  i860 

St.  Thomas,  West  Indies;  ROmer. 

Elongate  like  A.  hptalea^  but  with  numerous  (23)  concentric  lamel- 
lae, obsolete  posteriorly,  and  of  a  ferruginous  brown,  with  white 
specks;  the  inner  margin  crenulated.  Perhaps  a  variety  of  the  next 
species. 

ANOMALOCARDIA  PUELLA  Pfeiffer,  1846. 

Punta  de  Maya,  Matanzas  Bay,  Cuba. 

Small,  whitish,  with  radiating  brown  flecks  l)ctween  conc**ntric 
lamelhe;  internally  reddish  brown.  The  lamellie  are  persistent  and 
about  18  in  number,  in  a  shell  11  mm.  long.  The  inner  margin  is 
crenulaU^d.      Venus  anhrrlana  Orbigny,  1853,  is  probably  identical. 

VENUS  MERCENARIA  Linnaeus,  1758. 

Living  from  Bay  of  Chaleurs,  (xulf  of  St.  Lawrence,  and  at  Sable 
Island,  southward,  locally,  to  Cape  Cod,  and  thence  gc^nemlly  south- 
ward to  the  Florida  Keys,  westward  to  the  Mississippi  Delt  u  and, 
sparsely,  on  the  coast  of  Texas  as  far  west  as  Corpus  C-hristi  Bay. 
Fossil  from  the  early  Miocene  to  recent  times. 

This  is  the  Vennx  incranaria  of  Spengler,  1785,  and  subs(»quent 
authors;  the  Y,  merrtrix  liolten,  17JJS,  not  of  Linnieus,  1758;  Mer- 
cenaria  rlolacea  Schumachei",  1817;  M.  auurUnia  Gabl),  18()(>;  M. 
a/i^i'yti^  Verrill,  1875;  and  CrmHlvtmnH  mereenarhi  Perkins,  18(59. 

VENUS  MERCENARIA  var.  NOTATA  Say,  182a. 

New  England  to  (fcorgia. 

This  form  is  marked  })y  zigzag  brown  bloti».hes  and  lines,  and  is  des- 
titute of  the  puq)le  coloration  internally.  It  is  VeiiiLS  obVupva  Anton, 
1837,  and  F.  cyprinoides  Anton,  1839.  Digitized  by  GoOglc 
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VBNUS  MBRCENARIA  var.  CANCELLATA  Gabb,  i860. 

A  rare  variety,  described  from  the  Miocene,  and  o<»casionally  found 
living,  in  which  the  medial  smooth  space  of  the  type  is  concentricall}' 
dirided  into  flat  riblets  by  shallow  grooves,  the  riblets  being  also 
radially  sulcate. 

VENUS  MERCENARIA  var.  RADIATA  Dall,  1902. 

Similar  to  the  last,  except  that  the  smooth  medial  area  is  not  con- 
centrically sulcate. 

VENUS  MERCENARIA  var.  ALBA  Dall,  190a. 

In  this  form  the  interior  is  like  notata^  and  the  exterior  destitute  of 
colored  lineation. 

VENUS  CAMPECHIENSIS  Gmelin,  1792. 

Chesapeake  Bay  and  southward  to  Cuba;  westward  to  Texas  and 
southward  to  Yucatan,  near  low-water  mark.  Fossil  from  the  Miocene 
to  recent  faunas. 

This  is  the  largest  species  of  the  family  and  the  most  ponderous, 
charai-terized  l)y  high  inflated  l>eaks,  blunt  ends,  white  .shell,  frequently 
with  zigzag  brown  lineation  in  the  young  externally,  and  a  surface 
sculpture  of  dense,  low,  thin  concentric  lamellation.  The  3'oung  Uvsu- 
ally  begin  in  a  somewhat  quadrate  form,  with  more  distunt  lamellation, 
without  a  purple  border  internally,  but  sometimes  a  purple  flush  in 
the  cuvity  of  the  beaks.  It  passes  through  a  series  of  mutations  anal- 
ogous to  those  of  V,  tuercrnaria. 

The  young  shells  about  2  inches  or  so  in  diameter  have  been  named 
VeriH^  (Hih'urt^n  by  Philippi,  1S44;  F.  teiiHiJauwUntu  Sowerby,  1853, 
and  V. /)//(/ K mux  Try on^  1S05.  (jmelin's  type  was  also  an  adolescent 
shell.  The  recent  adult  has  been  named  V.  praptirrn  Say,  1S22;  V. 
morti^hl  Cx)nrad,  1837,  and  V,  aJhmtdhitit  Sowerby,  1S.')8.  To  the 
various  mutations  exhibited  by  the  species  in  the  fossil  stjite  the  fol- 
lowing names  have  been  given:  V,  tetrlcn  Conrad,  1S8S;  I"  pentKujim 
Conrad,  183S;  V,  cttpmt  Conrad,  1844;  V,  Hnhimrrtinii  Orbigny,  1852; 
Mertfsnarltt  ohtma  (/Onrad,  1866;  M,  cuneata  Conrad,  1868,  and  M. 
cavDlluenHiH  Conrad,  1875. 

VENUS  CAMPECHIENSIS  var.  ALBORADIATA  Sowerby,  1853. 

Shell  with  broad  brownish  rays  on  a  paler  ground. 

VENTIS  CAMPECHIENSIS  var.  QUADRATA  Dall,  1902. 

Shell  small,  quadrate,  thin,  compressed,  and  unicoloi-ate,  usually 
yellowish  white.  , 
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VENUS  CAMPECHIENSIS  var.  TEXANA  Dall,  190a. 

Texas  coast. 

Shell  suborbrcular,  inflated,  with  the  concentric  lamellsB  toward  the 
middle  of  the  disk  coalescent,  forming  broad,  more  or  less  inosculating, 
low,  flat-topped  ribs  with  polished  tops,  sometimes  showing  the  brown 
lineations  of  the  younger  stages. 

VENUS  CAMPECHIENSIS  var.  TETRICA  Conrad,  1838. 

Shell  with  the  size  and  dense  surface  sculpture  of  the  typical  form 
but  the  produced  trigonal  outline  of  V.  mercenaria, 

VENUS  CAMPECHIENSIS  var.  CUNEATA  Conrad.  1868. 

Shell  subtrigonal,  very  thick,  with  very  prominent  beaks,  and  very 
short  and  blunt,  the  antithesis  of  the  elongated  variety  tetrica. 

VENUS  CAMPECHIENSIS  var.  CAROLINENSIS  Conrad,  1875. 

Shell  much  like  the  normal  form  but  with  the  lamellaB  more  or  less 
coalescent  in  the  middle  of  the  disk  and  not  flattened  or  polished. 
This  occurs  living  and  also  in  the  miocene  of  North  Carolina,  from 
which  it  was  described. 

LIOCYMA  FLUCTUOSA  Gould,  1841. 

Arctic,  Spitsbergen,  and  Greenland  seas,  and  the  Sea  of  Okhotsk; 
southward  to  the  Gulf  of  St.  Lawrence  and  Nova  Scotia,  on  the 
Atlantic  coast. 

The  typical  form  is  creamy  white.  A  variety  hr\m7\ea^  of  rich 
chestnut  or  yellow  brown,  is  noted  from  the  Gulf  of  St.  Lawrence. 
It  is  the  Venm  a^tartoid^  (Beck  MS.)  Philippi,  1849,  but  not  of 
D'Archiac,  1847.  Taj>eH  arctica  Reeve,  1864,  from  the  ''Arctic Seas," 
though  not  this  species,  may  belong  to  this  group. 

GEMMA  GEMMA  Totten,  1834. 

Ijabrador  to  Woods  Hole,  Mavssachusotts;  New  York  Bay? 

Flattish  and  irregularly  rippled  concentrically.  The  typt^  is  more 
or  less  purple,  varying  to  pure  white,  which  forms  the  variety  Mnnhat- 
tdnmHla  Prime,  1802.  The  species  is  Gimuna  tottad  Stimpson,  18(>0, 
and  Tott*nila  (jrnima  Perkins,  1869. 

GEMMA  (GEMMA  var.?)   PURPUREA  H.  C.  Lea,  1842. 

Cape  (>od  to  the  Bahamas  and  Texas. 

More  inflated,  trigonal,  and  with  uniform  concentric  threads  sharply 
defined.  It  is  Geinma  amcetitrica  Dall,  1889.  The  color  is  variable, 
but  usually  paler  than  O.  totteiii.  Digitized  by  ^OOgie 
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PARASTARTE  TRIQUETRA  Conrad,  1845. 

From  HUlsboro  Inlet,  on  the  east  coast  of  Florida,  south  to  the  Keys,  ' 
ind  on  the  west  coast  north  to  Cedar  Keys.    Also  fossil  in  the  Pliocene. 

Small,  polished,  ver}"  elevated,  purple  and  white.  Though  much 
resembling  Genvma^  it  can  easily  be  discriminated  by  its  smooth  and 
more  elevated  shell. 

NOTES  ON  AND  DESCRIPTIONS  OF  EAST  AMERICAN  SPECIES. 

DOSINIA  (DOSINIDIA)   ELEQANS  Conrad. 

Plate  XII,  fig.  6;  Plate  XIII,  fig.  7. 

Owing  to  the  confusion  that  has  involved  this  species  a  figure  of  it 
iras  thought  to  be  desirable. 
The  figured  shell  is  from  Florida.     Cat.  No.  6120,  U.S.N.M. 

DOSINIA  (DOSINIDIA)  DISCUS  Reeve. 

Plate  XII,  fig.  1;  Plate  XIII,  fig.  1. 

No  good  figure  of  this  species  being  available  in  any  recent  Ameri- 
can publication,  one  is  now  supplied.  The  specimen  is  from  South 
Carolina.     Cat.  No.  54094,  U.S.N.M. 

TRANSENNELLA  CONRADINA  Dall. 

Plate  XIII,  fig.  5. 

Qftherea  (Trangenndla)  canradina  Dall,  Proc.  U.  S.  Nat.  Mus.,  VI,  1883,  p.  340. 

A  figure  drawn  from  a  specimen  of  T,  ativipsonl  Dall,  as  noted  below, 
was  inadvertently  published  under  this  name,  so  I  now  give  a  figure 
taken  from  one  of  the  typiciil  specimens.     Cat.  No.  64437,  U.S.N.M. 

TRANSENNELLA  CUBANIANA  Orbigny. 
Plate  XllI,  fig.  4. 

Venus  ctshaniann  Orbksny,   Moll.    Cuhana    (Sagra),    II,    1853,  p.  278,  pi.  xxvi, 
figB.  44-46. 

An  enlarged  figure  of  this  species  is  given,  which  shows  a  few  brown 
flecks  dorsallv,  though  this  species  is  usually  pure  white.  It  is  from 
Florida.     Cat.  No.  54135,  U.S.N.M. 

TRANSENNELLA  STIMPSONI,  new  species. 

Merftrix  conradiua  Dall,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  pi.  xxxi,  fign.  5,  7. 

Shell  small,  rounded  trigonal,  rather  plump,  polished,  painted  with 
purple-brown  on  a  white  ground  externally,  the  lunule,  and  central 
portion  of  the  disk  internall}^  usually  purplish;  beaks  prominent, 
incurved,  small;  lunule  defined  by  a  sulcus,  elongate,  narrow;  escutcheon 
Dot  defined;  l>eaks  five-fourteenths  of  the  length  from  the  anterior  end, 
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which  is  rounded,  with  the  dorsal  slope  rather  flat;  posterior  end  attena 
ated;  hinge  normal,  the  posterior  left  cardinal  obscure,  thin,  con 
solidated with  the  nymph;  internal  margins  tangentially  sulcate;  palliai 
sinus  deep,  narrow,  somewhat  rounded  in  front.  Length  14;  heighl 
10.5;  diameter  7  mm. 

Type  locality,— Egmout  Key,  Florida.     Ckt.  No.  54100,  U.S.X.M. 

The  shell  is  marked  by  fine  concentric  lines  of  growth,  and  b^- 1 
few,  irregularly  distributed,  stronger  concentric  sulci,  which  become 
evanescent  toward  the  middle  of  the  disk. 

TIVELA  ABACONIS,  new  species. 
Plate  XIII,  fig.  3. 

Shell  small,  subtranslucent,  deep  rose  color  at  the  beaks  and  in  the 
middle  of  the  disk,  becoming  paler  toward  the  margins;  beaks  high^ 
pointed,  subcentral;  shell  moderately  inflated,  the  ends  rounded,  the 
base  gently  arcuate;  surface  polished;  hinge  delicate;  the  teeth  small 
three  cardinals  in  each  valve^  the  anterior  lateral  elongate,  thin,  dis- 
tant; pallial  sinus  short,  wide,  rounded;  length,  11;  height,  8.2; 
diameter,  6  mm. 

Type  localfty. — Abaeo,  Bahamas,  I.  Greegor.  Cat.  No.  103551, 
U.S.N.M. 

The  shell  is  smaller,  more  delicate,  more  equilateral,  and  of  a  differ- 
ent color  and  texture  from  T.  trigondla  Lamarck,  which  is  the  only 
species  comparable  with  it  and  which  is  white  and  opaque  with  a  con- 
spicuous periostracum. 

TIVELA  NASUT  \,  new  species. 
Plate  XII,  fig.  2. 

Shell  of  moderate  size,  solid,  nearly  equilateral,  somewhat  rudely 
concentrically  striated,  with  a  reddish-brown  polished  periostracum; 
shell  substance  white,  with  numerous  pale  purple  i-adii,  the  dorsal 
posterior  margin  near  the  end  dark  brown  within  and  without;  beaks 
pointed,  dorsal  slopes  nearly  straight;  lunule  impressed,  defined  by  a 
distinct  incised  line;  anterior  end  rounded,  posterior  end  narrower, 
almost  rostrate;  hinge  solid,  with  four  cardinals,  the  anterior  lateral 
lamellifomi,  prominent;  pallial  line  with  a  short,  small,  rounded  sinu^ 
Length,  32.5;  height,  25:  diameter,  17  mm. 

Type  hcality.—Sn.nt£i  Marta,  Colombia;  Baker.  Cat.  No.  153377; 
U.S.N.M. 

By  its  rudely  striated  surface  and  produced  posterior  end,  this 
seems  to  differ  from  the  other  Antillean  forms. 
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TIVBLA  BRASILIANA,  new  species. 
Plate  XII,  fig.  3. 

Shell  sabtriangular,  flattish,  with  high,  pointed,  opisthogyrate  beaks; 
cream  color  with  darker  yellowish  zones;  surface  smooth;  lunular 
region  impressed,  lunule  narrow,  elongate,  pouting  a  little  at  the  junc- 
tion of  the  valve  margins;  posterior  slope  straight,  flattened,  with  a 
short  ligament;  interior  pale  yellow  brown;  hinge  with  five  right  card- 
inals, the  posterior  pair  rugose;  the  anterior  lateral  adjacent,  strong: 
the  pallial  sinus  rounded,  about  as  large  as  the  posterior  adductor  scar. 
Length  40;  height  34;  diameter  20  mm. 

Type  loco/ ity.— Splits,  Caterina,  Brazil.     Cat.  No.  125468,  U.S.N.M. 

This  peculiarly  flat  and  triangular  form  recalls  the  T.  planul<ita  Sow- 
erby,  of  the  Pacific  coast. 

CALLOCARDIA  (AGRIOPOMA)   ZONATA,  new  species. 
Plate  XII,  fig.  4. 

Shell  small,  thin,  arcuate,  with  a  dull  surface,  whitish  with  concen- 
tric zones  of  yellow  brown;  surface  concentrically  striated  or  sulcate 
with  wider  interspaces,  forming  low  riblets;  beaks  high,  inflated,  their 
apices  small,  anteriorly  directed,  lunule  large,  cordate,  defined  by  a 
sulcus;  no  visible  escutcheon;  ends  rounded,  base  prominently  arcuate; 
interior  porcellanous,  with  a  small  ascending  angular  pallial  sinus; 
hinge  verging  toward  ChioneUa.  Length  23;  height  18.6;  diameter 
14  mm. 

Type  locality, — United  States  Fish  Commission  station  2608,  in  22 
fathoms,  sand,  off  the  coast  of  North  Carolina.  Cat.  No  92015, 
U.S.N.M. 

CYTHEREA  (VENTRICOLA)   STRIGILLINA,  new  species. 

Plate  XII,  fig.  5. 

Shell  rotund;  inflated,  grayish  white;  beaks  prominent,  their  apices 
anteriorly  directed;  lunule  deeply  impressed,  cordate,  striated;  disk 
covered  with  low,  uniform,  slight]}'  recurved  thin  primary  concentric 
lamellse,  about  1  millimeter  apart,  the  interspaces  with  much  finer 
and  smaller  secondary  lamellae;  there  is  no  defined  escutcheon,  but  the 
posterior  dorsal  slope,  as  usual,  is  less  prominently  lamellose;  hinge 
strong,  with  large  teeth,  the  anterior  lateral  large,  and  the  posterior 
cardinal  on  the  right  valve  bifid;  pallial  sinus  very  small,  wide,  and 
angular;  internal  margins  of  the  valves  finely  (^renulate.  Length  45; 
height  39;  diameter  32  mm. 

Type  locality, — United  States  Fish  Commission  station  2317,  in  45 
fathoms,  coral,  off  Key  Wast,  bottom  temperature  75^  F,  Cat.  No. 
95668,  U.S.N.M.  D,i,zed  b,Google 
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This  species'  is  easily  distinguished  by  its  fine  close  sc^ulpture  and 
pale  grayish  color  from  either  of  the  other  American  species  of 
Cytherea,     The  interior  is  pure  white. 

CYTHEREA   (VENTRICOLA)  CALLIMORPHA,  new  species. 
Plate  XIII,  fig.  6. 

Shell  small,  globose,  covered  with  a  thin  yellowish  periostracum 
over  a  white  shell  with  a  salmon-colored  flush  internally;  beaks  full, 
prominent,  the  apices  turned  forward;  lunule  cordate,  circumscribed, 
evenly  striated;  surface  with  about  27  primary  concentric  lamellae 
having* a  T-rail  section,  the  flat  interspaces  having  6-8  extremely  fine 
low  concentric  threads,  crossed  by  fine  radial  striation;  escutcheon 
limited  by  an  obscure  ridge,  ending  in  a  subangular  projection  of  the 
margin;  in  front  of  the  ridge  is  a  wide  shallow  radial  depression; 
hinge  well  developed;  posterior  right  cardinal  long,  distant  from  the 
others  and  bifid;  middle  right  cardinal  deeply  bifid;  anterior  lateral 
small,  papilliform;  interior  surface  polished,  with  a  salmon-wlored 
flush  behind  the  beaks;  pallial  sinus  small,  sharply  angular,  ascending; 
inner  margins  finely  crenate.    Length  16;  height  14.5;  diameter  12  mm. 

Station  272,  in  76  fathoms,  at  Barbados,  West  Indies,  United  States 
Coast  Survey  steamer  RUke,     Cat.  No.  64292,  U.S.N.M. 

The  peculiar  form  of  the  primary  lamellje  renders  them  very  liable 
to  fracture,  and  if  broken  off  they  leave  no  visible  trace,  and  the  sur- 
face appears  uniformly  concentrically  threaded,  since  the  basal  attach- 
ment of  the  primaries  is  no  wider  than  the  normal  width  of  the 
secondary  threads. 

CHIONE  MAZYCKII,  new  species. 
Plate  XIII,  fig.  2. 

Shell  small,  subrostrate,  with  low  distant  concentric  lamellsB  crossing 
flat  radial  ribs,  those  radials  in  front  of  the  middle  later  Incoming 
double,  while  the  ribs  behind  the  middle  remain  single;  all  the  ribs 
are  separated  l)y  subequal  smooth  interspaces  except  near  the  anterior 
margin,  where  interstitial  threads  appear;  the  concentric  lamellce 
become  laminate,  especially  on  the  right  valve,  near  the  posterior  end; 
lunule  distinct,  lanceolate,  striated;  escutcneon  defined  bj^  a  keel, 
striated,  the  right  half  somewhat  overlapping  the  other,  painted  with 
brown  streaks  or  entirely  brown;  disk  white  with  pale-brown  or  rose- 
colored  radial  bands  and  occasional  darker-brown  flecks;  interior  rose 
color  with  white  near  the  end  and  basal  margins;  hinge  normal,  with 
a  rose-colored  ra\'  below  a  ver}'  short  ligament;  pallial  sinus  very 
small  and  blunt,  inner  margins  crenulated.  Length,  14.2;  height,  11.2; 
diameter,  8  mm. 

Type  f oca/ ity.—V n'ltod  States  Fish  Commission  station  2616,  off 
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t^pe  Fear,    North  (■aroliiia,  in  17  fathoms,  sand.     Cat.   No.  92022, 
U.S.N.M. 

This  pretty  little  species  is  easily  discriminated  by  its  form  and  color 
froii  C.  cancellata  at  any  stage  of  growth.  It  is  named  in  honor  of 
Mr.  W.  G.  Mazyck,  of  Charleston,  South  Carolina. 

NOTES. 

The  following  nomina  nvda  have  been  cited  in  connection  with  the 
East  American  fauna:  Venvs  luiiceata  '"Say'"  and  V,  inet(mtriata 
"Say,"  Ve?uts punctvla/ta  ''Valenciennes"  and  Cythei^ea  elevata  Con- 
rad, by  Conrad,  1846:  Cythei'ea  hella  and  Veniis  orbicularis  Kurtz, 
1860.  Names  of  West  American  species  have  been  mistakenly  applied 
to  those  of  the  east  coast,  or  West  American  specimens  have  been 
wrongfully  attributed  to  eastern  localities  as  follows:  Cytherea  pari" 
nma  Sowerby,  Tapes  grata  Say,  Veniis  pnlicaria  Broderip,  CKione 
cinguLata  and  Artemis  Jcroyeri  Philippi,  Chi  one  asperrima  Sowerby, 
and  CaUista  exspinata  Reeve.  Exotic  species  wrongly  given -east 
American  habitats  are:  Venus  erenata  "Chemnitz,"  Cytherea  affinis 
"Gmelin,"  Sowerby,  1853,  Cytherea  kingii  Gray  and  C  iiwdesta  Phil- 
ippi, Dosinia  dilatata  Philippi,  D.  hicinalis  Lamarck,  D.  cycla/s 
ROmer,  and  Z>.  hraussii  ROmer. 

Species  from  exotic  localities  like  St.  Vincent,  Cape  Verde  Islands, 
of  which  the  names  are  repeated  in  American  waters,  have  been  cata- 
logued as  from  the  latter;  such  are  Dosinia  radlata  Reeve  and  Veniis 
vermmsa  Linnaeus.  Cytlierea  occulta  Say,  1S22,  is  unfigured  and 
known  only  by  the  original  description.  Most  of  the  names  of  Amer- 
ican Tivela  have  been  indiscriminately  cited  from  both  coasts,  the  spe- 
cies being  difficult  .to  discriminate  and  genetically  connected.  Venus 
foveoluta  Sowerby,  1853,  was  described  from  Martinique,  but  Deshayes 
adds  to  the  locality  "China."  It  does  not  come  from  both  places, 
but  has  not  been  authentically  reported  from  the  West  Indies  since 
Sowerby's  time.  Locard,  in  the  report  on  the  Talisman  expedition 
mollusca,  reports  it  from  St.  Vincent,  Cape  Verde  Islands,  in  35 
fathoms.  Tapes  occidentalis  Reeve,  1864,  appears  to  be  identical  with 
a  Bombay  species,  figured  on  the  same  plate.  It  is  certainly  not 
West  Indian.  The  ascription  of  Vemis  d^'corata  Broderip  and  Sow- 
erby, 1835,  by  Reeve  in  1863,  to  the  West  Indies,  is  erroneous.  It  is 
of  a  strictly  oriental  type  and  comes  from  the  Moluccas.  I  suspect 
Venvs  sallei  Reeve,  1864,  of  a  similar  origin,  notwithstanding  the  fact 
that  it  is  said  by  Reeve  to  come  from  ''Bird  Island,  in  the  Caribbean 
Sea. "  There  are  a  great  many  ' '  Bird  Islands  "  scattered  over  the  world, 
and  this  shell,  so  far  as  I  may  judge  from  the  figure,  has  an  Indo- 
Pacific  aspect. 

Dosinia  tnrgida  Reeve,  1850,  through  confusion  with  Cycliyiella 
tenuis  Recluz,  has  erroneously  acquired  an  American  habitat. 
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WEST  AMERICAN  SPECIES. 
DOSINIA   (DOSINIDIA)  PONDEROSA  Gray,  1838. 

Payta,  Peru,  northward  to  the  Gulf  of  California,  and  to  north 
latitude  26°  30'  on  the  west  coast  of  Lower  California;  in  the  Pleisto- 
cene north  to  San  Pedro,  California. 

This,  the  largest  and  finest  of  the  genus,  recalls  somewhat  the 
Atlantic  D.  concentrica.  It  is  the  Artemis ponderma  Gray,  1838,  the 
ArtemiH  gigantea  Sowerby  (in  Philippi,  1847),  and  the  Yenivs  cydoides 
Orbigny,  1847.  Artemis  distant  Sowerby,  1852,  if  from  Puerto 
Potrero,  Costa  Rica,  as  suggested  by  Carpenter,  may  be  identical  with 
the  young  of  this  species. 

DOSINIA  (DOSINIDIA)   DUNKERI  PhUippi,  1844. 

West  Colombia,  at  Santa  Elena;  Panama  Bay;  the  Galapagos  Islands; 
and  northward  to  Mazatlan  and  the  head  of  the  Gulf  of  California; 
also  to  Magdalena  Bay,  on  the  west  coast  of  Lower  California. 

This  is  Dosinia  simplex  Hanley,  1845,  not  of  A.  Adams,  1855,  and 
Cytherea padfica^  Troschel,  1845,  not  Venus  jxicifica  Dillwyn,  1817. 

DOSINIA  (DOSINIDIA)   ANN^  Carpenter,  1857. 

Mazatlan  and  the  Gulf  of  California. 

This  is  less  tumid,  more  elongated  and  smoother  than  D,  Dunkeru 
and  has  a  more  horizontal  pallial  sinus.  The  small  D.  nanm  Reeve, 
1850,  was  probably  based  on  a  very  young  specimen  of  this  species. 

CLEMENTIA  SOLIDA  Dall,  1902. 

Topolobanipo,  on  the  west  coast  of  Mexico;  collected  by  E.  Daniels. 

This  is  a  large  and  squarish  species,  with  a  more  solid  shell  and  less 
degenerate  hinge  than  any  of  the  others  heretofore  known.  It  has 
somewhat  the  aspect  externally  of  Saxidonius  giganteus, 

TRANSENNELLA  TANTILLA  Gould,  1853. 

Sitka  Harbor,  Alaska,  and  southward  to  Lower  California  at  Todos 
Santos  Bay,  in  3  to  16  fathoms;  also  fossil  in  the  Pleistocene  of 
Santa  Barbara,  California. 

Trigonal,  modemtely  convex,  rather  elongate;  white,  with  or  with- 
out zigzag  brown  painting,  usually  with  the  posterior  dorsal  slope 
dark  purple  within  and  without. 

This  species  is  viviparous  and  was  referred  by  Carpenter  to  his 
genus  Psej?his  on  that  account,  but  has  a  wholly  different  hinge.  It 
has  been  referred  to  Ve?iu^^  Trigone ^  etc.,  but  on  the  basal  margin  has 
the  sulcations  of  Transemiel/a,  though  less  distinct  than  in  the  typical 
species.  The  Pleistocene  specimens  were  named  Venus  rftysoniia  by 
Gabb  in  1861. 
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The  more  northern  .specimens  are  smaller  and  more  oval  than  those 
from  Santa  Barbara,  the  type  locality;  and  the  purple  streak  is 
reduced  to  a  more  or  less  distinct  flush,  which  is  occasionally  wholly 
absent.  These  characters,  however,  seem  hardly  pronounced  enough 
to  deserve  a  varietal  name. 

TIVELA  PLANULATA  Sowcrby.  1829. 

Gulf  of  California,  Gulf  of  Tehuantepec,  and  southward  to  the 
coa8t  of  Ecuador. 

This  includes  the  variety  diffusa  Sowerby,  1885;  Donax  lessatii 
Deshayes,  1835;  Oytherea  undulata  Sowerby,  1851,  a  color  variety; 
and  C.  mactroides  Lamarck,  1818,  not  of  Born,  1778.  It  is  extremely 
variable  in  coloration,  but  maintains  fairly  well  its  compressed  trian- 
gular form. 

TIVELA  HIANS  Philippi,  1851. 

Magdalena  Bay,  Lower  California,  to  Valparaiso,  Chile. 

This  form,  described  from  Mazatlan,  is  more  elongated  and  rostrate, 
has  a  more  livid  purplish  coloration  and  a  very  distinct  gape  behind, 
by  which  it  is  separated  from  T.  planul^a. 

TIVELA  ARGENTINA  Sowcrby,  1835. 

Wast  Mexico  and  south  to  Panama. 

Distinguished  by  its  yellowish- white  color,  thin  shell,  and  arcuate 
form  attenuated  at  both  ends.  It  is  CytJwrea  mqullatera  Deshayes, 
1839. 

TIVELA  ARGUTA  R6mer,  1864. 

Gulf  of  California  to  Panama. 

Shell  small,  thin,  and  oval,  recalling  T.  trUjfmelhi  of  the  Antilles. 

TIVELA  GRACILIOR  Sowerby,  1851. 

Puntarenas,  Costa  Rica. 

This  is  a  species  of  peculiar  form,  with  fine  elevated  radial  lines 
anteriorly.     It  is  not  the  shell  figured  by  Romer  under  this  name. 

TIVELA  BYRONENSIS  Gray,  1838. 

Scammon's  Lagoon,  Lower  California  and  the  Gulf  of  California, 
and  southward  to  the  coast  of  Ecuador. 

This  is  T.  Todiata  Sowerby,  1835,  not  of  Megerlo,  1 SU ;  Yen  m  ^olan- 
^^w#ziOrbigny,  1847;  Cytherea  dultarum  Menke,  1847,  not  of  Ma  we, 
1823;  OythermcarHcuI^iMenke^  1847,  not  of  Lamarck,  1818;  Cytlierea 
puUa  Philippi,  1851,  and  perhaps  C,  intet^media  Sowerby,  1851,  and  T, 
degansN^rr^^  1870.  Trigona  hnmilis  Carpenter,  1857,  appears  to  be 
the  young  fry  of  this  species;  T.  semifulva  Menke  is  a  nearly  white 
variety,  and  T.  Mndsli  Hanley,  1844,  is  a  striped  and  latticed  color 
form  of  the  young  shell.  It  is  the  most  common  of  the  Pacific  coast 
species  and  the  analogue  of  T.  •inactroldeH  of  the  Antilles*!  by  VjOOQK^ 
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TIVELA  DELESSERTI  Deshaycs,  1854. 

Scammon'8  Lagoon  (young?);  C'ape  St.  Lucas,  the  Gulf  region,  and 
south  to  Acapulco. 

This  is  the  Cytherea  nitidiila  Sowerby,  1851,  not  of  Lamarck,  isl8: 
the  young  fry  were  named  Tivel<i  inarginata  by  Carpenter,  but  I  do 
not  find  that  this  name  has  ever  been  defined  in  print.  It  is  an  elegant 
polished  shell,  delicately  painted  with  light  purplish  brown  on  a  cream- 
colored  ground. 

TIVELA  (PACHYDESMA)  STULTORUM  Mawc. 

Santa  Cruz,  California,  and  south  to  Ballenas  Lagoon,  Lower  Cali- 
fornia, and  perhaps  to  Mazatlan. 

This  is  the  Donax  stultarum  of  Mawe  in  1823,  but  not  the  TiveJa 
HtulUrrum  of  Menke  in  1847;  the  Trigonella  crassatelloides  Coni-ad, 
1837;  Cytherea  solidkainta  Philippi,  1851;  C.  asquU'Otera  EOmer,  1857, 
notof  Deshayes,1839;  VAamarckii^  CI  stultorum^dknA,  Ca^assatdloiAies 
of  Reeve  in  1864.  This  is  the  largest  and  finest  species  of  the  genus, 
and  is  well  known  to  most  conchologists  under  the  name  of  Pachydesma 
oraHHatelloideH.  A  related  fossil,  P.  iTiezana^  is  said  by  Conrad  to  exist 
in  the  California  Miocene. 

MACROCALLISTA  (CHIONELLA)  SQUALID  A  Sowerby,  1835. 

Cerros  Island,  Pacific  coast  of  Lower  California,  to  the  (hilf  and 
southward  to  Peru,  in  7  to  27  fathoms. 

ChUyfw  Inradmtn  Gray,  1838,  and  Cytliered  chioneea  Menke,  1847, 
are  synonymous.  The  Philippine  C.  elegans  Koch,  in  Philippi,  18:14, 
has  been  united  with  them,  but  is  probably  distinct.  The  species  is 
much  like  MacrocaUista  churns  of  Europe,  but  less  attractive.  It  is 
the  analogue  for  the  Pacific  coast  of  M,  wdcxdata  Linnasus,  of  the 
Antilles. 

MACROCALLISTA  (CHIONELLA)  AURANTIACA  Sowerby,  1831. 

Gulf  of  California,  Caj^e  St.  Lucas,  and  southward  to  Guayaquil,  in 
10  to  18  fathoms. 

More  compressed,  redder,  and  with  a  dark  and  dull  instead  of  trans- 
lucent vemicose  periostracum,  compared  with  M.  squaltda.  It  was 
first  figured  and  named  in  Sowerby \s  Genera  of  Shells,  Part  XXXUI, 
but  Hanley's  name  of  a\inmtia  given  thirteen  3^ ears  later  has  been 
more  generally  used. 

MACROCALLISTA  (CHIONELLA)  PANNOSA  Sowerby,  1835. 

Cape  St.  Lucas,  the  Gulf  of  California,  and  southward  to  Valparaiso, 
Chile. 

This  pretty  little  species  is  extremel}^  variable  in  its  color  pattern. 
Cytherea  luten  Koch,  in  Philippi,  1845,  is  sypj)^^g^^ii%)QQie 
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MACROCALLISTA  (CHIONELLA)  PUELLA  Carpenter,  1864. 

Gulf  of  California  and  south  to  Acapulco. 

Marvelously  like  M.  pmwosa  in  color  and  form,  but  always  a  smaller 
and  thinner  shell,  with  other  distinctive  characters. 

These  two  species  have  a  great  similarity  to  the  Eocene  type  on 
which  the  section  ChioneJla  was  founded. 

AMIANTIS  CALLOSA  Conrad,  1837. 

San  Pedro,  California,  to  Cape  St.  Lucas,  in  shallow  water. 

This  elegantly  sculptured,  pure  white  species  is  well  known.  Diane 
nohiif^  Reeve,  1863,  is  based  on  a  specimen  somewhat  more  rounded 
than  usual. 

CALLOCARDIA  (AGRIOPOMA)  CATHARIA  Dall.  1902. 

Ballenas  Bay,  on  the  Pacific  shore  of  Lower  California,  to  the  Gulf 
of  California  and  southward  to  the  Bay  of  Panama  in  7  to  66  fathoms. 

White,  somewhat  chalky ,  sharply  concentrically  striated,  with  a  sub- 
cuneate  outline  and  papyraceous  periostracum.  The  analogue  of  the 
West  Indian  C,  areata  Dall  and  Simpson,  1901. 

PITARIA  NBWCOMBIANA  Gabb,  1865. 

Monterey,  California,  to  Clarion  Island  and  the  Gulf  of  California 
in  15  to  31  fathoms. 

Thin  and  delicate,  with  zigzag  brown  markings  and  a  papery  perios- 
tracum when  fresh. 

PITARIA  TOMEANA  Dall,  190a. 

Bay  of  Panama  (Galapagos  Islands?),  and  Tome,  Chile,  Jn  about  10 
fathoms. 

The  apparent  analogue  of  I\  fulmimita  Menke  of  the  Atlantic 
fauna,  but  without  color  painting  on  the  specimens  so  far  obtained. 

PITARIA  CONSANGUINEA  C.  B.  Adams,  1852. 

Panama. 

Belongs  in  the  group  with  (\  albida^  etc.,  but  has  radial  brown 
markings  and  pinkish  umbones.     I  have  not  seen  it. 

PITARIA  POLLICARIS  Carpenter,  1864. 

Gulf  of  California,  Cape  St.  Lucas,  and  south  to  Callao,  Peru. 

A  fine,  large  species,  the  young  with  brown  painting,  the  adults 
mostly  polished  white.  It  is  Diane  prora^  variety,  of  Reeve,  1863, 
but  not  of  Conrad;  Cythet'ca  ohliquata  RCmer,  in  part,  but  not  of 
Hanley,  1844.     The  tvviQjyrora  comes  from  the  Hawaiian  Islands. 
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PITARIA  UNICOLOR  Sowcrby,  1835. 

Humboldt  Bay,  Lower  California,  and  south  to  Panama. 

Somewhat  compressed,  the  concentric  sculpture  obsolete  in  the 
middle  of  the  disk,  the  color  uniform  white  or  brownish.  The  brown 
variety  is  Chione  hadm  Gray,  1838,  and  Cyt/ierea  ligulii  Anton,  1839. 
Cytherea  lubrica  Sowerby ,  1835,  is  perhaps  identical.  Some  specimens 
are  almost  rostrate. 

PITARIA  VULNERATA  Brodcrip.  1835. 

Magdalena  Bay,  on  the  Pacific  shore  of  Lower  California,  to  the 
Gulf  of  California  and  south  to  the  Bay  of  Panama. 

Remarkable  in  its  violet  zones  of  coloration  and  for  havinor  the 
inner  margins  often  obscurely  crenulate,  a  feature  not  known  else- 
where in  the  genus.  It  is  the  Cythe>*ea  tricolor  ot  Pease  (MS.)  accord- 
ing to  ROmer,  1867.  The  young  are  maculated  with  brown  and  the 
adults  sometimes  radially  line^te  with  the  same  color;  young  speci- 
mens of  elongate  ovate  form,  which  have  not  assumed  the  violet  rim, 
have  a  very  different  aspect  from  the  mature  shell  or  the  normally 
orbicular  young  ones. 

PITARIA  (HYSTEROCONCHA)   LUPANARIA  Lesson,  183a. 

Ballenas  Bay,  Pacific  coast  of  Lower  California,  the  Gulf  of  Cali- 
fornia, and  southward  to  Payta,  Peru. 

A  larger  but  less  elegant  analogue  of  the  Antillean  1\  dimw  LinnaE'.us, 
easily  recognizable  by  the  violet  spots  at  the  base  of  the  spines.  It 
appears,  as  from  China,  under  the  name  of  Cytherea  ^einUarnellosa 
Gaudichaud,  in  the  R6cueil  des  Coquilles  non  figur^es  of  Delessertin 
1841.  It  has  also  been  regarded  by  several  authors  as  a  mere  variety 
of  P,  dlone,  Diom*  ex^ptnata  Reeve,  1863,  is  a  mutation  in  which  the 
spines  are  abortive.  Northern  specimens  usually  have  the  concentric 
sculpture  carried  evenly  across  the  disk,  but  in  the  south  a  variety  is 
common  in  which  the  ribs  are  obsolete  on  the  posterior  half  of  the  disk. 
The  name  is  frequently  misspelled  luplnurUu  It  is  Cythei^ea  dnm^ea 
Gray,  1833. 

PITARIA  (LUPANARIA  var.)   MULTISPINOSA  Sowcrby,  1851. 

Realejo,  Central  America,  and  southward  to  Payta,  Pei-u. 

This  is  a  small  form  in  which  the  concentric  sculpture  and  spines  are 
sharp  and  crowded,  while  the  coloration  is  less  intense,  so  that  the 
whole  shell  is  more  like  P.  dtone  than  the  better  developed  normal 
form  is.  There  seems  to  be  insufiicient  reason  for  regarding  it  as  a 
distinct  species.  The  Cytlverea  hrevhplnosa  Sowerby,  1851,  seems  to 
have  been  founded  on  a  single  bleached  specimen  in  which  the  inner 
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row  of  npincs  is  wanting  and  the  outer  row  abortive.  Dione  hrenl- 
spinata  and  D.  Ireoispina  Deshayes,  1853,  are  variants  of  this  name. 
Caliista  l^ongispina  M()rch,  is  doubtless  a  mutation  of  this  species. 

PITARIA  (HYSTEROCONCHA)  ROSEA  Broderip  and  Sowerby,  zBag. 

Gulf  of  California  to  Panama. 

Beddish  brown,  flattish,  with  only  hints  of  spines,  which  lie  in  a 
white  streak  radiating  from  the  umbo.  Cytherea  lepida  Chenu,  1847, 
is  synonymous. 

PITARIA  (LAMELLICONCHA)  CONCINNA  Sowerby,  1835. 

Magdalena  Bay,  Pacific  coast  of  Lower  California,  to  the  Gulf  of 
California,  southward  to  Panama  Bay,  the  coast  of  Ecuador  and  Payta, 
Peru. 

Donaciform  or  even  rostrate,  with  concentric  round-edged  ribs, 
white,  with  radial  streaks  of  brown;  all  brown;  or  all  white. 

Cytherea  affinis  Broderip,  1835,  and  Venus  pay tenais  Orbigny,  1847, 
are  synonymous. 

C,  tmtuo^a  Broderip,  1835,  is  a  white  specimen  with  the  ribs  more 
irregular  than  usual.  According  to  ROmer,  (7.  suppositrix  Menke, 
1849,  may  be  this  species. 

PITRARIA  (LAMELLICONCHA)  CIRCINATA  Born.  var.  ALTERNATA 

Broderip,  1835. 

Gulf  of  California  to  Payta,  Peru. 

When  fully  developed  this  is  larger,  more  convex,  and  with  more 
distant  concentric  ribs  than  any  Atlantic  specimens  I  have  seen. 
Immature  specimens  are  often  hardly  distinguishable.  For  synonymy 
see  Atlantic  list. 

The  original  altemata  of  Broderip  was  founded  on  two  shells,  per- 
haps distinct  from  each  other.  The  description  was  taken  from  one 
and  the  suggestion  of  the  name  from  the  other,  which  last  is  repre- 
sented by  Reeve's  figure  285,  in  the  Iconica,  1863.  Those  writers  who 
have  had  an  opportunity  to  examine  Broderip's  types  agree  in  refer- 
ring them  to  P,  drcinata  as  a  variety;  from  the  figures  I  should  sup- 
pose them  to  be  closer  to  P,  concinna.  ROmer,  in  1868,  figures  the 
second  or  white  form  with  alternating  ribs  (pi.  xxxvi,  fig.  2),  which 
is  more  like  P.  circinata  than  the  other. 

PITARIA  (LAMELLICONCHA)  CALLICOMATA  Dall,  xgoa. 

Bay  of  Panama,  in  7  to  30  fathoms. 

White  and  rather  earthy,  with  primary  concentric  lamellte,  from 
one  to  three  secondary  smaller  lamellae  intervening  between  each  two 
primaries.  It  is  more  elongate,  with  a  longer  and  narrower  lunule 
than  cvrcinata  and  more  oval  than  altemata,  ^.  .^^^^^  \^00QiC 
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CYTHEREA  (VENTRICOLA)  FORDI  Yates,  xSgo. 

Santa  Barbara  Islands,  California,  and  south  to  the  Gulf  of  Cali- 
fornia and  to  Panama  Bay,  in  13  to  58  fathoms. 

This  fine  species  is  near  to  but  quite  distinct  from  Vefitm  t-oreuma 
Gould"  a  Polynesian  species,  with  which  Carpenter  doubtfully  united 
it,  and  b}^  whose  name  it  has  passed  for  some  years.  It  reaches  a 
a  length  of  65  mm.,  and  is  easily  recognized  by  its  hocardia-Xi^^  form, 
concentric  undulations  and  sharp  radial  striae. 

CYTHEREA  (VENTRICOLA)  MAGDALENE  Dall,  xgoa. 

Off  Magdalena  Bay,  west  coast  of  Lower  California,  in  36,  and  in 
Panama  Ba}"  in  18  fathoms. 

The  analogue  of  C,  HtrlgiUhia  Dall,  of  the  Atlantic  fauna,  but 
thinner,  less  inflated,  with  more  delicate  s(rulpture,  and  pale  yellowish 
coloration  spattered  with  brown  flecks. 

CYTHEREA  (VENTRICOLA)  RIGID  A  Dillwyn,  1817. 

Gulf  of  California  in  9^  fathoms,  sand,  off  the  peninsular  I'oast  near 
La  Paz.     Also  in  the  Atlantic  fauna. 

The  discovery  of  this  well-known  Atlantic  shell  b}^  the  United  States 
Fish  Commission  steamer  Albatross  in  the  Gulf  of  California  was  a 
surprise;  but  the  specimen,  85  mm.  in  length,  does  not  seem  to  differ 
constantly  in  any  respect  from  the  West  Indian  shells.  The  s^^nonymy 
is  summarized  in  the  Atlantic  list.  It  is  not  Verms  rigida  Gould,  1850. 
The  Pacitic  shell  was  named  Venm  isocardm  by  Verrill  in  1870. 

CYTHEREA  (FOVEOLATA  VAR.?)   LEPIDOGLYPTA  DaU,  1902. 

Purchased  at  Acapulco  by  W.  H.  Dall  in  1868. 

This  species  has  an  extraordinary  resemblance  externally  to  V-rtus 

canipechlensis  of  the  same  size,  but  it  has  the  hinge  of  Cytherea,    It 

also  resembles  the  figure  of  Venus  foveolata  Sowerby,  1853,  a  species 

erred  to  liuth  Mjirtinit[Ut'  imd  China  by  Deshayes.     The  raised  1am- 

liB  are  niiniitply,  tran>iVorsi'ly,  closely  striated,  but  there  is  no  radial 

Eterstitial  sculpture.     Tho  nhoJl  is  of  a  yellowish  white  color.     It  was 

tircha.-ied  with  a  lot  of  ht^af*h  shells,  all  West  American,  at  Acapukx). 

CYTHEREA  (CYTHEREA)   MULTICOSTATA  Sowerby,  1835. 

(tulf  of  Califonna  tmtl  nmiik  to  Panama  Bay,  in  moderate  depths  of 
iter:  nlso  ut  the  (Juljiimgu?^  Inlands. 

Belonirnvj  tu  i\w  ^yuvx\}  ot  (\  listeria  but  more  oval  and  with  some- 
n  hn t  « i  1 1  1 1 1  [ ) tu  re,       \  ^  /^  m  tlumars!  Valenciennes,  184^),  is  prob- 

\^'T\\t'  nnfi  rior  lateral  is  usually  obsolete  in  adult 
'  iri  I  lie  young. 

idy,  I80O,  from  Mangsi  Island;  -\-  V.  crebrmUca  Sowerl>y, 
^  la^,  Lazon,  and  Port  ICssinjrton.^^ttl^Alistralia. 
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SAXIDOMUS  NUTTALLII  Conrad,  1837. 

Baulinas  Bay,  California,  and  south  to  San  Diego. 

There  are  two  species  of  Soiridarnus  on  the  coast,  of  which  one  has 
brownish  markings  near  the  beaks  in  the  young,  and  a  trace  of  purple 
internally  on  the  upper  posterior  margin.  The  other  is  all  white  or 
yellowish.  The  present  species  is  rather  thin,  but  reaches  a  length  of 
120  mm.,  and  is  usually  rudely  concentrically  suleate.  It  is  the  Vejim 
maa^ima  Anton,  in  Philippi,  1846;  the  Saxidomus  aratus  Gould,  1861, 
also  called  by  him  in  the  index  S,  ovatvs  (1862);  while  the  young,  with 
its  colored  markings,  he  named  Tapes  gracilis  in  1855.  Conrad's  type 
was  young,  50  mm.  long,  but  his  allusion  to  the  color  markings  settles 
the  identity  of  the  species  referred  to. 

SAXIDOMUS  GIGANTEUS  Deshayes,  1839. 

The  Aleutian  Islands,  from  Attn  eastward  to  Kadiak,  and  south- 
ward to  the  Bay  of  Monterey,  California. 

There  is  no  sufficient  evidence  of  the  occurrence  of  this  species  on 
the  Asiatic  coast.  It  is  solid,  broad,  and  heavy;  the  young  are  yel- 
lowish white;  the  adult  attains  a  length  of  130  mm.,  and  the  concen- 
tric sculpture  is  much  less  pronounced  than  in  S.  nuttalUL  The 
exterior  is  sometimes  fulvous,  but  the  interior  is  always  white.  Spec- 
imens which  have  nestled  in  rock  crevices  are  usually  stunted  and 
distorted.  The  synonymy  has  been  much  confused.  It  is  the  Venus 
sulcata  of  Potiez  and  Michaud,  1844,  but  not  of  Montagu,  1803,  or 
Lamarck,  1818.  It  was  named  Venerupw  gUjantea  by  Deshayes,  and 
has  been  confounded  with  S.  squalldus  Deshayes,  a  South  American 
species,  and  S.  nuttallll  Conrad. 

CYCLINELLA  SUBQUADRATA  Hanley,  1845. 

St.  Elena,  West  Colombia;  Panama  Bay;  Mazatlan,  and  northward 
to  Guaymas,  on  the  Gulf  of  California,  in  7  to  25  fathoms. 

Arthemis  sax^cata  Gould,  1851;  Cyclina  saccata  Deshayes,  1853; 
Artemis  tenuis  Sowerb}',  December,  1852,  not  of  Recluz,  June,  1852 
(and  not  Artemis  furgida  Reeve,  1850),  are  synonymous. 

CYCLINELLA  KROYERI  Philippi,  1847. 

Chile  and  Peru;  Salango,  West  Colombia,  in  9  fathoms;  and  the 
Gulf  of  California  in  14  to  26  fathoms. 

Artemis  macilenta  Keeve,  1850,  appears  to  be  synonymous.  It  is 
Vefivs  kroyeri^YnWippi^  1847,  but  not  LucinojmishiHnjeri  Poulsen,  1878. 
It  is  smaller,  more  orbicular,  and  proportionately  flatter  than  C.  svb- 
quadrata. 
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CYCLINELLA  PRODUCTA  Carpenter,  1856. 

Panama  Bay,  Bridges. 

This  species,  represented  by  a  unique  valve  in  the  Cumingian  col- 
lection, is  said  to  be  produced  behind  like  Cyrena  maritima  C.  B. 
Adams. 

CYCLINELLA  SINQLEYI  DaU,  190a. 

Guaymas,  on  the  Gulf  of  California,  and  at  the  delta  of  the  Yaqui 
River  near  Guaymas,  Singley. 

This  is  a  moderate  sized  but  turgid  species  with  fine,  sharp  striation, 
heavy  shell,  and  the  posterior  adductor  scar  very  large. 

CHIONE  (CHIONE)  FLUCTIFRAGA  Sowcrby,  1853. 

San  Pedro,  California,  to  the  Gulf  of  California  and  on  the  shores 
of  the  Gulf. 

The  sculpture  of  the  middle  of  the  disk  is  strong  in  youth,  obsolete 
or  absent  in  older  stages;  some  large  oblique  specimens  recall  in  sculp- 
ture VenuH  int-rcenaria.  The  species  is  Vemcs  callosa  ot  Sowerby  and 
Deshayes,  in  1853,  but  not  Cytherea  callosa  Conrad,  1837;  Di/me  gib- 
ho»ula  Deshayes,  1853,  and  Reeve,  1863,  and  Veyma  cortezi  (Sloat  MS. 
in)  Carpenter,  1864,  are  synonymous. 

CHIONE   (CHIONE)   UNDATELLA  Sowerby.  1835. 

San  Pedro,  California,  to  the  Gulf  of  California  and  southward  to 
Guayaquil. 

A  species  larger  than  but  varying  like  C.  cancdlata^  with  many 
names;  a  large  series  of  good  specimens  leaves  no  doubt  as  to  the  con 
solidations  needed.  The  characteristics  are  the  generally  inflated  and 
closely  concentrically  lamellose  form.  The  young  have  the  lamellse 
more  distant,  but  they  are  always  thin  and  sharp.  The  type  is  painted 
with  angular  brown  lines  like  Venus  notata;  young  specimens  with 
dark  brown  blotches  are  Carpenter's  Venus  exca/oata,  of  1856.  Speci- 
mens without  brown  painting,  adult,  and  conspicuously  lamellose  are 
V.  siimlJiina  Sowerby,  1853.  The  left  half  of  the  escutcheon  is  usually 
smooth;  the  right  half  may  be  smooth  or  lamellose.  When  coarsely 
lamellose  we  have  the  variety  n*.^gJecta  Sowerby,  1839.  Carpenter  is 
much  confused  in  his  synonymy  of  these  species.  V.  nuttaUli  Conrad, 
1837;  V.  entohapta  Jonas,  1845;  V,  perdix  Valenciennes,  1846;  V, 
Ml i7ieata  Reeve,  1863;  and  V.  suhrostrata  Reeve,  1863,  not  of  Lamarck, 
1818,  are  synonymous.  V.  mgillata  Reeve,  1863,  recalls  a  young 
acidulated  specimen. 

CHIONE  (CHIONE)  SUCCINCTA  Valenciennes,  1833. 

San  Pedro,  California,  the  (iiilf  of  California  and  .south  to  Panama. 
This   is  another  variable  species,  about  which  Carpenter  fell  into 
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confusion.  It  can  be  discriminated  from  C.  undatdla  by  its  coarser 
and  more  distant  sculpture  and  the  fact  that  in  the  adult  the  ribs  of 
the  middle  of  the  lower  half  of  the  disk  generally  are  thickened  and 
flattened,  showing  a  polished  surface  which  nearly  covers  the  inter- 
spaces. V.  califomiana  Conrad,  1837;  Y.  califomiensis  Broderip, 
1835;  V,  leucodon  Sowerby,  1835;  V.  simiUuna  Carpenter,  1857,  not 
of  Sowerby,  1853;  and  V.  crassa  (Sloat,  MS.  in)  Carpenter,  1864,  are 
sTOonymous. 

CHIONE  (CHIONE)  COMPTA  Broderip,  1835. 

Peru  and  northward  to  the  Gulf  of  California  in  21  to  26  fathoms. 

This  species  has  the  concentric  ribs  few  and  ver}^  distant,  is  rela- 
tively flatter  than  C.  mwci?icta  of  the  same  size,  and  the  pallial  line 
is  hardly  sinuated  and  is  unusually  distant  from  the  ventral  margin  of 
the  valves.  Vfuu^  cdliforni/n  Carpenter,  1856  and  1872,  is  this 
species,  the  name  arising  from  an  error  of  the  types. 

CHIONE  (CHIONE)  SUBROSTRATA  Lamarck,  1818. 

Mazatlan,  Central  American  coast,  and  south  to  Payta,  Peru.  Also 
on  the  Atlantic  coast. 

This  is  Veniui  crenifera  Sowerby,  1835;  V.  portestana  Orbigny, 
1846;  V,  heaul  Recluz,  1852;  and  probably  V,  lunularii<  Philippi, 
1844.  Cai-penter,  in  1863,  identified  V,  sugiJlata  Reeve  with  this 
species. 

CHIONE  (CHIONE)   PURPURISSATA  Dall,  1902. 

Cape  St.  Lucas  and  the  Gulf  of  California. 

This  beautiful  species,  with  the  interior  of  the  disk  rosepurple,  was 
figured  by  Reeve  "  as  a  variety  of  VenicH  crenulata  of  the  West  Indies 
(by  which  Chione  pubera  Valenciennes  is  meant),  and  was  named 
variety  lilaeina  by  Carpenter,  1864;  but  it  is  not  Chione  lilacimi 
Gray,  1838,  and  so  a  new  name  is  proposed  for  it.  It  is  a  rounder  shell 
than  (\  pubera^  with  less  prominent  lamellation,  especially  on  the  pos- 
terior slope,  which,  in  this  species,  is  often  wholly  destitute  of  lamellje. 

CHIONE  (CHIONE)    PULICARIA  Broderip,  1835. 

Gulf  of  California  from  its  head  to  Guaymas  and  south  to  Chiriqui, 
West  Colombia. 

This  is  VerixLS  clngidata  Reeve,  1868,  not  of  Lamarck,  1818;  and  K 
pindcatensU  (Sloat,  ^IS.  in)  Carpenter,  1864.  This  species  is  the  Pacific 
analogue  of  C.  intapurpureaCouYBLd^  of  the  Atlantic  fauna,  but  a  more 
elongated  and  pointed  species. 

It  is  VeriMS pfefferi  Dunker,  MS.,  according  to  ROmer,  1867. 

«  Conch.  Iconica,  Tm«^,  pi.  xiii,  fig.  46,  1S63. 
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CHIONE  (CHIONE)  AMATHUSIA  Philippi,  1844. 

Gulf  of  California  to  Panama,  in  7  to  24:  fathoms. 

Perfectly  distinct  from  0,  gnidia^  with  which  it  has  been  confused. 
Vejim  evca^sta  is  said  by  Sowerby  to  be  a  synonym,  but  no  author  is 
cited  for  it  in  the  Thesanrus,  It  is  smaller,  more  pyrifonn,  and  with 
much  less  prominent  lamellation  and  finer  i*adial  sculpture. 

CHIONE  (CHIONE)   GNIDIA  Brodcrip  and  Sowerby,  1829. 

Cerros  Island,  on  the  Pacific  shore  of  Lower  California,  the  Gulf  of 
California,  and  south  to  Panama  Ba^^  in  7  to  24  fathoms. 

This  is  the  largest  and  finest  of  the  genus,  reaching  a  length  of 
85  mm.  It  is  white  inside  and,  when  fully  adult,  has  the  crenulated 
inner  margin  of  the  valves  brown.  I  suspect  Y,  ornatisslnia  Broderip, 
1835,  to  be  founded  on  a  particularly  oval  and  lamellose  young  shell  of 
this  species. 

CHIONE  (CHIONE)   EFFEMINATA  Steams,  1890. 

"Panama  Bay;"  Thomas  Bridges. 

A  small,  compressed,  closely  reticulate  species,  gi-ayish  whit«  exter- 
nally, wholly  purple  internally,  with  the  hinge  and  profile  of  an 
Anomalocardla^  to  which  group  I  am  tempted  to  refer  it,  though  it, 
in  some  respects,  seems  closer  to  Chimu\  It  has  a  very  Indo- Pacific 
aspect. 

CHIONE   (CHIONE)  DARWINI  Dunker,  1857. 

Mazatlan  to  Panama  (R6mer). 

Regarded  as  a  variety  of  C.  gyiidla  h'y  Cai-penter,  1857,  and  as  a 
variety  of  C.  aniathuma  by  Deshayes,  1858.  It  is  stated  to  differ  by 
having  the  ventral  faces  of  the  concentric  lamella?  polished  purjJe 
brown,  as  well  as  the  lunule  and  escutcheon.  I  have  seen  no  speci- 
mens which  agree  with  the  descriptions,  and  regard  it  as  a  doubtfully 
distinct  form  and  perhaps  a  variety  of  (\  HiibritHtrata,  It  was 
described  from  Dunker's  manusiTipt  by  R^mer,  1857. 

CHIONE   (LIROPHORA)   OBLITERATA  DaU,  1902. 

Humboldt  Bay,  (xulf  of  Panama;  Arthur  Schott. 

This  is  the  analogue  of  (\  UitlUmin  Conrad  of  th(»  Atlantic  fauna, 
from  which  it  differs  in  having  the  concentric  rilw  less  elevated  and 
more  irregular  and  the  shell  more  rostrate.  The  coloi*ation  is  about 
the  same. 

CHIONE   (LFROPHORA)   KELLETTII  Hinds,  1844. 

Gulf  of  California  and  south  to  the  Bay  of  Panama  in  S  to  50* 
fathoms. 

A  remarkable  species,  in  which  the  concentric  ribs  (of  a  yellow- 
brown  color)  are  smoothly  coalescent  on  the  disk,  but  are^e^q^nded  as 
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prominent  white  leaflets  at  each  end  of  the  shell.  The  nepionic  young 
are  white,  smooth,  globular,  with  one  or  two  sharp  distant  concentric 
lamellae. 

CHIONE  (LIROPHORA)  MARI^  Orbigny,  1847. 

Gulf  of  California  and  south  to  Guayaquil,  in  12  to  50  fathoms. 

This  analogue  of  Chione  pajyhia  has  narrow,  high,  and  recurved 
concentric  ribs,  with  fine  radial  wrinkles,  obsolete  in  the  interspaces, 
except  near  the  beaks.  The  closeness  and  number  of  the  ribs  in  the 
young  is  quite  variable.  It  is  quite  distinct  from  (\  paphhu  It  is 
the  Venus  cypria  Sowerby,  1835,  and  C1iloiu>  cypriit  Deshayes,  1853, 
but  not  Veniis  cypria  Brocchi,  1814,  or  Kisso,  1826.  Venus  discrepans 
Sowerby,  1853,  should  be  compared  with  this  species. 

CHIONE  (LIROPHORA)   SCHOTTII  Dall,  1902. 

Humboldt  Bay,  Gulf  of  Panama;  Arthur  Schott. 

Small,  white,  with  close,  flat,  subcoticentric,  low  ridges,  abruptly 
attenuated  or  duplex  on  the  posterior  dorsal  are^;  the  valves  rounded 
below  with  high  beaks.  The  sculpture,  on  a  small  scale,  recalls  that 
of  AfmWntfJt  callosa, 

CHIONE  (TIMOCLEA)  ASPERRIMA  Sowerby,  1835. 

Gulf  of  California,  at  La  Paz,  and  southward  to  Payta,  Peru. 

This  shell  is  easily  confused  with  Prototha<'a  grata  Say,  from  which 
it  may  be  distinguished  by  its  more  rasplike  surface,  larger  lunule, 
extremely  long  anterior  cardinal,  and  more  cuneate  outline.  It  is  yel- 
lowish or  olive,  sometimes  maculated  with  brown.  Ventis  mtersecta 
Sowerby,  1852,  is  said  to  be  a  synonym  though  the  figures  look  more 
like  C  pectorlna.  The  dubious  I^marckian  name  of  cardioides  has 
also  been  assigned  to  this  species,  but  this  depends  chiefl}'^  on  guess- 
work. The  V,  pectuncuJoidei<  Valenciennes,  1839,  is  said  to  be 
identical. 

CHIONE  (TIMOCLEA)  TUMIDA  Sowerby,  1852. 

Panama  and  West  Colombia. 

This  is  distinguished  from  the  preceding  by  its  tumid,  squarish  form, 
finer  and  more  delicate  sculpture,  and  longer  hinge  line.  It  is  not  the 
variety  tumida  cited  by  Carpenter  for  a  Californian  Protothaca. 

CHIONE  (TIMOCLEA)  COLUMBIENSIS  Sowerby,  1835. 

Mazatlan  to  Payta,  Peru. 

This  is  remarkable  for  the  strength  of  its  flat  ribs  and  rounded, 
Cardium-Wke,  outline.  It  Is  not  the  Venua  dojuheyi  or  domheii  of 
Lamarck,  as  was  supposed  by  Desha^'es,  but  it  shares  with  that  species 
the  peculiarity  of  having  the  concentric  sculpture  absent  over  the  mid- 
dle part  of  the  disk.  It  is  generally  of  a  dark  mottled  brownish  color 
externally,  and  white  or  with  a  faint  purple  flush  i"teri^i|lJ;^,^QQQ|^^ 
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CHIONE  (TIMOCLEA)  PERTINCTA  Dall,   1902. 

Galapagos  Islands. 

This  is  a  remarkable  shell,  white,  with  brown  flames  on  the  poste- 
rior dorsal  slope,  and  a  brown  lunule;  the  sculpture  almost  exclusively 
of  distant  narrow  sulci,  which  tend  to  fail  at  an  anterior  space  in  front 
of  the  vertical  of  the  beaks.  The  inner  margin  is  crenulate  and  white, 
and  except  the  cavity  under  the  beaks,  the  interior  is  usuallj'  of  a  very 
dark  rich  purple.  Worn  specimens  were  referred  toPaphia  grata  8ay, 
by  Stearns  in  his  list  of  Galapagos  shells,  in  1893. 

ANOMALOCARDIA  SUBRUGOSA  Sowerby,  1834. 

Margarita  Island,  Lower  California,  the  Gulf  of  California,  and 
southward  to  Valparaiso. 

This  well-known  and  (characteristic  form  was  named  Cythrrvn  nub- 
sulcata  by  Menke  according  to.  Philippi,  18:14;  and  Veniui  {Truiuetrd) 
triradlata  Anton,  1839. 

ANOMALOCARDIA  SUBIMBRICATA  Sowerby.  1835. 

Cape  St.  Lucas,  the  Gulf  of  California,  and  south  to  Panama  Bay. 
Vejuis  hilineata  Reeve,  1863,  may  perhaps  be  synonymous.      CMone 
tinmnH  Verrill,  1870,  is  one  of  the  numerous  mutations. 

VENUS  KENNICOTTII  Dall,  1871. 

Neah  Bay,  Washington,  to  Little  River,  Mendocino  County,  CSali- 
fornia. 

Shell  of  a  yellowish-white  color  and  apparently  very  i-are.  It  is 
finely  closely  lamellose  over  the  whole  surface  and  the  rugose  area  of 
the  hinge  is  much  smaller  than  in  V.  nurceMarui,  The  corrugated  space 
is  more  narrow  and  delicate  than  in  the  Atlantic  species,  but  this  area 
is  still  further  diminished  in  the  Japanese  Y,  Htimpsoril  Gould,  the 
only  exotic  species  of  the  group,  first  named  T^^  oriental^  in  MS. 
according  to  Carpenter,  185(>. 

VENUS  APODEMA  Dall,  1902. 

Humboldt  Bay,  Gulf  of  Panama.  Arthur  Schott. 
A  rounded  species  with  low,  wide  concentric  riblets.  mdially  striated 
on  the  umbones  and  with  very  feeble  crenulation  of  the  inner  margins. 

MARCIA  KENNERLEYI  (Carpenter  MS.)  Reeve,  1863. 

Kadiak  Island  and  Port  Etches,  Prince  William  JL\>und,  Alaska;  and 
southward  to  Monterey,  California,  in  8  to  18  fathoms. 

The  shell  is  grayish  white,  with  low,  coarse,  somewhat  irregular 
concentric  ribbing.  It  has  been  confused  by  (Jabb  with  Y^u^  per- 
kuninosa  Conrad,  1855,  a  miocene  fossil,  and  another  form  afterwards 
called  perten ids  by  Gabb,  1869.  ,    ........> 
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MARCIA  RUFA  Lamarck,  z8i8. 

Chile,  northward  to  the  Gulf  of  Panama. 

This  is  the  Venus  opa<ia  of  Sowerby,  1835,  and  has  .the  external  fea- 
tures (but  not  the  hinge)  of  Saxldoimi^;  there  is  also  a  circumscribed 
lunule.  Yenvs  lithoida  Jonas,  1844,  is  synonymous  and  V.  e^vpaJlencetis 
Philippi,  1844,  is  based  on  the  young  shell.  The  striation  on  the  ante- 
rior half  of  the  shell  varies  and  ma}'  be  obsolete.  On  a  smooth  spec- 
imen Deshayes,  in  1853,  founded  his  Saxidonrm  squalidus^  a  name 
which  has  been  wrongly  applied  to  a  northwest  coast  species.  Jonas 
stated  in  his  diagnosis  that  there  is  no  lunule,  but  his  own  drawing, 
given  by  Philippi,  shows  it  to  be  present;  and  in  separating  Philippi's 
figure  from  Jonas's  name  Deshayes  overlooked  the  fact  that  both  were 
derived  from  Jonas  himself.  He  also  duplicates  the  species  by  enter- 
ing it  as  Chione  rufa  in  his  list. 

MARCIA  (VENERELLA)  SUBDIAPHANA  Carpenter,  1865. 

Unimak  Pass,  Alaska,  east  and  south  to  the  Santa  Barbara  Channel, 
in  10  to  120  fathoms. 

Thin,  white  with  olive  gray  periostracum;  variable  in  form  from 
trigonal  to  long  ovate.  Described  by  Carpenter  under  the  name  of 
Cl^mentla.  It  reaches  a  length  of  63  mm.  and  is  found  in  the  Pliocene 
of  California. 

PAPHIA    (PROTOTHACA)    GRATA   Say,  1831. 

From  Turtle  Bay^  on  the  Pacific  shore  of  Lower  California,  to  Cape 
St.  Lucas,  the  Gulf  of  California,  and  southward  to  Panama  Bay. 

This  beautiful  species  revels  in  color  variations,  many  of  which  have 
received  names.  Thus  it  is  the  V{mi(j!t  dijiC(f7\s^  tvicoliyi\  fnscollnsata^ 
and  histrionix^  of  Sowerby  in  1835,  and  was  called  strammea  (as  of 
Conrad)  by  him  in  1852.  Deshayes  referred  it  to  Chhme  and  described 
a  Tape»  grata  from  the  Philippines  in  1853,  which  is  a  wholly  different 
shell,  named  71  deshayesi!  by  Carpenter  in  1864.  It  was  called  Venns 
ratuicaria  by  Reeve  in  1863,  but  it  is  not  the  CytJierea  nimcaria  of 
Lamarck  in  1818.  V.  peetunculmden  Valenciennes,  1846,  may  be 
synonymous.  The  escutcheon  varies  from  distinct  to  obsolete,  and 
the  species  can  not  be  divided  on  this  character.  Tape^  flu^ituosa 
Sowerby,  1853  not  of  Gould,  1841,  is  probably  a  young  shell  of  this 
species. 

PAPHIA    (PROTOTHACA     STAMINEA   Conrad,  1837. 

North  Japan,  Sakhalin,  Kamchatka,  Bering  Island,  the  Aleutians, 
and  the  west  coast  of  America,  from  the  peninsula  of  Alaska  south- 
ward to  Cape  St.  Lucas  and  Socorro  Island. 

I  have  seen  no  specimens  of  this  species  from  the  Pribilof  Islands 
or  from  south  of  Socorro   Island.      The  specimens  .Jro^i^y^m^ 
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referred  to  this  species  should  be  united  with  1\  thaca  Molina,  which 
oi'C'urs  there  abundantly.  It  is  one  of  the  common  market  clams  of 
California,  and  is  even  canned  for  export. 

There  are  a  number  of  recognizable  varieties  which  will  l)e  noted. 
The  typical  form  is  elegantly  radially  ribbed  with  fine  even  riblets, 
the  concentric  sculpture  inconspicuous,  the  color  yellowish  white  with 
pale  purplish  brown  maculations.  This  variety  has  been  collected  at 
Crescent  City,  California,  and  occurs  from  thence  southward  to  the 
limits  of  the  range,  though  the  species  is  not  abundant  anywhere  south 
of  Monterey,  California. 

Conrad's  original  specimens  came  from  Santa  Barbara  and  San 
Diego.  Absolute  synonyms  of  the  typical  form  are  Vetivs  mundulvs 
Reeve,  1863;  CMone  Htramii\ea  Deshayes,  1853,  but  not  of  Sowerby, 
1852;  and  Yenus  dwpar  and  ampUata  (Gould  MS.)  in  Carpenter,  1857. 

PAPHIA  STAMINBA  var.  PETITI  Deshayes,  1839- 

This  is  the  most  common  form  of  the  species,  the  form  especially 
abundant  north"  of  the  Columbia  River.  It  is  larger  than  the  southern 
variety,  of  a  ^^ellowish,  chalky  white,  or  dull  gray  color,  without 
maculations;  and  the  separation  of  the  sculpture  into  areaa  is  often 
well  marked. 

It  was  described  as  Veyieruj)^  and  afterward  referred  to  Saxidomus 
by  Deshayes.  It  is  Venv^  ri^idu  Gould,  1850  (not  of  Dillwyn,  1817), 
in  major  part,  and  Tapes  diversa  Sowerby,  1852. 

PAPHIA  STAMINEA  var.  LACINIATA  Carpenter,  1864. 

Monterey,  California,  to  San  Diego. 

This  extremely  elegant  variety  is  evenly  reticulated  by  concentric 
and  radial  sculpture,  and  derives  its  individuality  from  the  develop- 
ment of  small  prickles  or  spines  at  each  intersection.  When  these 
spines  are  worn  off  it  can  not  be  separated  from  the  variety />^^///,  but 
with  them  it  is  unmistakable. 

PAPHIA  STAMINEA  var.  RUDERATA  Deshayes,  1853. 

This  form,  which  is  found  chiefly  in  the  north,  is  characterized  by 
the  turgidity  and  prominence  of  the  concentric  sculpture,  which 
becomes  more  conspicuous  than  the  radial  ribs.  Occasionally  the 
shells  are  delicate  and  elegant,  but  usually  specimens  of  this  variety 
are  rude  and  irregular,  coarse  and  unattractive.  It  was  referred  to 
Chlane  by  Deshayes,  and  sometimes  it  looks  not  unlike  Marcia  hen- 
nerleyi^  which,  however,  has  no  radial  sculpture. 

PAPHIA  STAMINEA  var.  ORBELLA  Carpenter,  1864. 

This  variety  comprises  those  specimens  which  have  nestled  in  the 
borings  of  the  large  Pholads  of  the  coast,  especially  at  Monterey,  and 
have  been  obliged  to  grow  into  an  abnormaUy  swoU^yi^ii^^tamid 
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sliape.  They  are  usually  chalky  and  of  a  ^ray  tint.  A  variety  tffmida 
(but  not  TdjM^^  fumida  Sowerby,  1853)  has  been  proposed  by  Caipen- 
ter,  but  it  does  not  differ  from  itrhAla  sufficiently  to  name,  though  it 
was  renamed  Chione  cwiradl  by  R()mer  in  1867. 

PAPHIA  STAMINEA  var.  SULCULOSA  Dall,  1902. 

San  Ignacio  lagoon,  west  shore  of  Ijower  California. 

This  differs  from  the  ordinary  forms  of  the  species  in  having  the 
concentric  sculpture  obsolete,  the  ribs  fewer  and  stronger,  and  behind 
the  middle  of  the  shell  separated  by  equal  or  even  wider  unsculptured 
channels  or  interspaces.  The  color  is  pure  white,  and  the  only  speci- 
mens of  this  variety  I  have  seen  were  collected  h}^  Henry  Hemphill. 

PAPHIA   (PROTOTHACA)   THACA  Molina,  1782. 

Bay  of  Panama  to  Valparaiso,  Chile. 

When  well  developed  this  form  is  very  striking  on  account  of  the 
discrepant  sculpture  on  the  different  parts  of  the  disk,  a  feature  which 
exists,  more  or  less  distinctly,  in  all  the  species  of  this  group.  The 
young  are  sometimes  prettily  painted  with  purple  brown.  It  is  a 
notable  species  for  economic  purposes  in  Chile,  where  it  is  largely 
used  for  food,  and  called  t-aca.  It  was  first  described  by  Molina  as 
Chanui  thaca  and  referred  to  Vmm  by  Graelin.  It  is  the  \\  domheli 
Lamarck,  1818;  V.  chlleiiHlti  Sowerby,  1835;  V,  ?^/2/>Jy7/.vPhilippi,  1844; 
but  not  Venii^  colnmhtenHtH  Sowerby,  as  stated  by  Deshayes  in  1853. 

PAPHIA  (CALLITHACA)  TENERRIMA  Carpenter  1856. 

Victoria,  British  Columbia,  and  south  to  San  Quentin  Bay,  Lower 
California. 

This  magniticent  shell  is  markedly  distinct  in  its  characters  from, 
and  much  larger  than  any  of  the  other  west  coast  species  of  the  genus.. 
It  seems  to  be  rather  rare.  When  Dr.  Gould  described  his  Venn^ 
rigidn  {not  Venusi.rigidn  Dillwyn,  1817)  he  included  representatives 
of  two  species.  One  of  these  was  Paphla  stnrninea  Conrad,  and  the 
other  the  present  species,  which  was  discriminated  by  Dr.  Carpenter. 

LIOCYMA  BECKII  Dall,  1870. 

Plover  Bay,  Easti^rn  Siberia,  near  Bering  Strait,  and  southward  to 
Unalaska,  eastward  to  Kadiak  and  Prince  Willianj  Sound,  in  0  to  t>0 
fathoms.     Also  North  Japan. 

Shell  subtrigonal,  inflated,  with  yellow  or  greenish  yeriostracuni,  and 
in-egular  concentric  sulci.  Length  of  largest  individual,  18.0;  diame- 
ter, 8.5  mm. 

LIOCYMA  VIRIDIS  Dall,  1871. 

Point  Barrow,  Arctic  Ocean,  south  through  Bering  Strait  and  Sea 
to*  iiJiOlilml  If  Sea,  the  Aleutian  Islands,  and  eastward  to  Kadiak 
Island,  Alaska,  in  4  to  TO  fathoms.     Also  North  Japan. 
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Shell  oval,  quite  ine(|uilateral,  when  fresh  of  an  olive-green  or  rich 
olive-brown  color,  bleaching  on  the  beach  to  cream  color,  with  regular, 
rather  distant  concentric  sulci;  subcompressed,  sometime  almost  ros- 
trate behind.     Maximum  length,  38.0;  diameter,  13.5  mm. 

The  young  are  very  like  the  adult  Z.  fixvctibosa  Gould,  of  the  boi-eal 
Atlantic^  but  have  a  deeper  pallial  sinus. 

LIOCYMA  SCAMMONI  Dall,  1871. 

Port  Simpson,  British  Columbia,  Scammon. 

Brown,  dark,  solid,  with  heavy  hinge  and  strong,  prominent  liga- 
ment. The  umbones  are  more  central  and  the  pallial  sinus  more 
shallow  than  in  any  other  species.  Maximum  length,  24.0;  diameter, 
11.5  mm. 

VENERUPIS  LAMELLIPERA  Conrad,  1837. 

Farallones  Islands,  off  San  Francisco  Bay,  and  south  to  Lower 
California. 

This  very  irregular  species  has  obsolete  radial  and  often  very  strong, 
distant,  concentric  lamellae,  though  under  favorable  conditions,  espe- 
cially in  adolescent  specimens,  the  lamellae  may  be  thin  and  sharp. 
The  young  are  brightly  colored,  the  adults  dull  and  earthy,  though 
toward  the  southern  extreme  of  its  range  the  shell  becomes  more 
porcellanous.  It  was  described  as  Yenm  lameUifera  by  Conrad,  and 
Petrlcola  cordleri  Deshayes,  1839,  is  synonymous.  It  has  been  gener- 
ally known  as  RupeHarla  lamdlifera^  as  determined  by  Carpenter. 

VENERUPIS  FOLIACEA  Deshayes,  1853. 

Cape  St.  Lucas,  the  Gulf  of  California,  and  southward  to  Acapulco 
and  the  Bay  of  Panama. 

A  short  and  foliaceous  species,  more  or  less  stained  with  pui-ple. 
Tapes  squamosa  Carpenter,  1857,  from  Mazatlan,  is  the  nepionic  young 
of  this  species.  Yeftierupk  paupercula  Deshayes,  1853,  if  really  from 
Mazatlan,  is  perhaps  identical,  and  Venus  troglodytes  MOrch,  1861,  is 
certainly  synonymous. 

VENERUPIS  OBLONGA  Sowcrby,  1834. 

Bay  of  Panama  to  Payta,  Peru. 

Yeju^rHpisjiiiiJjriuta  Sowerby,  1853,  is  probably  synonymous;  T".  eUip- 
tlca  and  V.  soUda  Sowerby,1834,  belong  in  the  genus  Petrioola^  where 
Sowerby  originally  placed  them,  and  not  in  Venerupis^  to  which  they 
were  referred  by  Deshayes.  The  relations  of  V.  oblonga  to  V.  fdia<*ea 
are  in  need  of  elucidation. 
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PSEPHIDIA  LORDI  Baird,  1863. 

Port  Etches,  Prince  William  Sound,  Alaska,  and  southward  to  Cata- 
lina  Island,  California,  in  4  to  15  fathoais. 

White,  pale  green,  or  straw  color,  quite  trigonal  and  plump,  often 
containing  the  nepionic  young. 

PSEPHIDIA  OVALIS  Dall,  1902. 

Pribilof  Islands,  Bering  Sea,  the  eastern  Aleutians,  and  the  main 
coast  eastward  and  southward  to  San  Diego,  California,  in  3  to  20 
fathoms. 

Yellowish  white,  oval,  subc-ompressed,  and  attaining  a  larger  size 
than  /*.  lordL 

*'  Ptiephla  tdliinyali^'^'^  Carpenter,  1864,  is  the  nepionic  young  of 
Petrlcolii^  as  determined  from  the  type  specimens.  The  name  has 
often  been  mistakenly  applied  to  P.  ova/ in,  and  the  latter  has  also  been 
mistaken  for  P.  lordi  in  the  absence  of  figures  or  typically  named 
specimens.  A  species  of  Psephidia  quite  near  to  P.  m^alvi  occurs  in 
the  Pleistocene  terraces  of  Volcano  Bay,  Yesso,  Japan,  where  speci- 
mens were  collected  by  Pumpelly. 

GEMMA  GEMMA  Totten,  1834. 

Shores  of  San  Francisco  Bay,  introduced  with  '\seed"'  oysters  from 
Chesapeake  Bay  about  1899. 

The  form  obtained  is  the  variety  purjmreii  Lea.  For  synonymy, 
etc.,  see  Atlantic  list.  It  is  not  yet  certain  that  the  species  is  estab- 
lished on  the  Pacific  coast. 

NOTES  ON  AND  DESGRll^IONS  OF  WEST  COAST  AMERICAN  SPECIES. 

The  available  material  for  the  west  coast  of  South  America  is  so 
meager  that  no  attempt  has  been  made  to  include  species  which  do  not 
reach  the  southern  limit  of  the  Panamic  fauna  near  Payta,  Peru. 

CLEMENTIA  SOLIDA,  new  species. 

Plate  XIV,  fi^.  4. 

Shell  large  and  s6lid  for  the  genus,  with  an  obscure  ridge  extending 
from  near  the  beaks  to  the  posterior  end  of  the  basal  margin;  umbonal 
region  concentrically  undulated  and  the  whole  shell  concentrically, 
somewhat  irregularly,  strongly  striated;  beaks  prominent,  small;  lunu- 
lar  region  deeph'  impressed,  though  there  is  no  defined  lunule  or 
escutcheon;  ligament  short,  on  strong  nymphs;  three  entire  cardinal 
teeth  in  each  valve;  inner  margins  smooth;  adductor  scars  large;  pal- 
lial  sinus  narrow,  long,  obliquely  ascending,  rather  blunt  in  front. 
Height,  63;  length,  79;  diameter,  84  mm. 
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A  single  valve  of  this  rather  remarkable  shell  was  brought  to  the 
United  States  National  Museum  from  Topolobampo,  Mexico,  by  Pro- 
fessor Daniels.     Cat.  No.  126362,  U.S.N.M. 

CALLOCARDIA  CATHARIA,  new  species. 
Plate  XIV,  fig.  3. 

Shell  large,  white,  somewhat  earthy,  with  a  pale  olive  periostracum; 
beaks  high,  prominent,  strongly  anteriorly  directed  over  a  large  cord- 
ate lunule  delimited  by  an  impressed  line;  extremities  slightly  pro- 
duced, base  arcuate;  anterior  slope  short  and  straight,  posterior 
arched,  a  shallow  sulcus  cutting  off  a  narrow  raised  area  on  each  side 
of  the  ligament;  surface  more  or  less  shining,  finely,  closely,  sharply, 
concentrjcally  sulcate;  the  middle  of  the  shell  in  the  early  stag-es 
smooth  or  with  the  sulcations  feeble,  but  in  the  adult  they  are  uni- 
formly continuous;  interior  white  with  a  faint  salmon  flush  in  the 
cavity  of  the  beaks;  pallial  sinus  very  near  the  margin,  exceptionally 
wide  and  shallow,  rounded  in  front;  the  muscular  %  impressions  quite 
small;  hinge  well  developed,  normal.  Length,  52;  height,  43;  diame- 
ter, 30  mm.  ^j  . 

Bay  of  Panama,  in  30  fathoms,  mud,  at  station  2799,  United  Stat^'B 
Fish  Commission  steamer  Alhati'oHtt,     Cat.  No.  96368,  F.S.X.^f. 

The  species  appears  to  be  abundant  and  always  pure  ^mi  «.    • 
nally.     The  pallial  sinus  seems  to  VBxy  in  form;  in  ttir  \omi-'  j 
it  is  relatively  narrower  and  more  angular,  in  the  adults  shorter  and 
more  rounded.     These  differences  are  rather  surprising,  as  the  form  of 
the  pallial  sinus  in  most  bivalves  h^  fairly  constant. 

PITARIA  TOMEANA,  new  species. 
Plate  XV,  fig.  2. 

Shell  small,  yellowish  white,  rather  earthy  in  texture,  smooth  except 
for  very  fine  concentric  wrinkles;  beaks  small,  pointed;  lunule  small, 
defined  by  a  feebly  impressed  line;  periostracum  thin,  papyracous; 
interior  white,  margins  entire,  the  area  within  the  pallial  line  earthy, 
the  pallial  sinus  linguiform,  .short;  hinge  normal,  solid,  the  anterior 
lateral  subconical.     Length,  23.5;  height,  20;  diameter,  12  mm. 

Brought  up  with  mud  on  the  anchor  at  Tom6,  Chile,  by  the  Ignited 
States  Fish  Commission  steamer  Alhafrosn.     Cat.  No.  109220,  U.S.N.M. 

This  is  an  inconspicuous  little  species,  which  may  in  some  instances 
develop  color  markings,  though  the  specimens  obtained  do  not. 

PITARIA   (LAMELLICONCHA)  CALLICOMATA,  new  species. 

Plate  XVI,  fig.  8. 

Shell  white,  rather  earthy,  moderately  convex,  elongate  ovate;  cov- 
ered with  prominent  sharp,  thin,  concentric  lamellae,  every  third  or 
fourth  of  which  is  higher  than  the  others;  near  the  anterior  end  the 
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lauiellation  i.s  !!K>mewhat  more  proniincnt,  us  usiuilly  tho  ruse  in  this 
group;  there  are  also  some  tine  eoneentrir  wrinkles;  lunule  small, 
lanceolate,  nearly  smooth,  impressed;  ligament  defended  on  each  side 
by  a  narrow  raised  rib;  there  is  no  radial  sculpture;  interior  pure 
white;  pallial  sinus  long,  linguiform,  upper  boundary  of  it  nearly 
horizontal;  internal  margins  smooth,  hinge  normal,  anterior  lateral 
strong.     Length,  47;  height,  36;  diameter,  22  mm. 

Bay  of  Panama,  in  14  fathoms,  mud,  at  station  2801,  by  the  United 
States  Fish  Commission  steamer  Alhitrtm,     Cat.  No.  96388,  U.S.N.M. 

CYTHEREA  (VENTRICOLA)   PORDI  Yates. 

Plate  XV,  fi^.  7. 

As  the  original  figures  in  the  Bulletin  of  the  Santa  Barbara  Society 
of  Natural  History  are  accessible  to  few  students,  I  have  added  a  fig- 
ure of  a  well-grown  valve  from  the  collection  of  the  United  States 
National  Museum,  dredged  by  me  off  the  north  side  of  Catalina  Island 
in  16  fathoms.     Cat.  No.  15>()7()4,  U.S.N.M. 

CYTIHBRfEA  (VENTRICOLA)  MAGDALENTE,  new  species. 
Plate  XV,  %.  <>. 

."^ui*!!  t   ,1..  •  id,  suborbicular,  inequilateral,  the  beaks  near  the 

<*iioerior  ioua  Ui  •k.i  Jie  length;  color  yellowish,  with  radial  series  of  pale 
brown  painting;  lunule  cordate,  striate,  flattish,  pale  brown;  escutcheon 
not  defined;  sculpture  of  primary  distant  and  secondary  adjacent  con- 
centric lamellsB  which  are  pedicillate,  their  expanded  summits  coalescent 
and  microscopically  radially,  closely  striate;  interior  white  or  yellow- 
ish; inner  margins  minutely  crenate;  pallial  sinus  small,  angular;  hinge 
strong,  anterior  lateral  distinct  in  the  young,  anterior  right  and  pos- 
terior left  cardinals  thin,  entire,  the  others  thicker  and  sulcate  or  bifid. 
Length,  42  (to  48);  height,  38;  diameter,  26  mm. 

Dredged  by  the  United  States  Fish  Conunission  steamer  Alhatrosa 
off  Magdalena  Bay  on  the  west  shore  of  Ix)wer  California,  at  station 
2989,  in  36  fathoms.     Cat.  No.  109214,  U.S.N.M. 

CYTHEREA  (FOVEOLATA  VAR?)  LEPIDOGLYPTA  DaU. 

Plate  XV,  figs.  4,  5. 

Shell  suborbicular,  moderately  convex,  yellowish  white,  profusely 
concentrically  lamellose;  beaks  prominent,  anteriorly  directed;  lamellae 
on  the  beaks  somewhat  alternated,  three  or  four  secondary  lamellaB 
appearing  between  each  pair  of  primary  slightly  higher  ones,  but  over 
the  greater  part  of  the  disk  they  are  uniform  and  similar,  with  slightly 
wavy  edges  and  the  ventral  face  of  each  lamella  very  finely  closely 
transversely  striated,  the  bottom  of  the  channels  betweenithd^^s 
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without  sculpture  except  lines  of  growth;  lunule  large,  cordHte,  cir- 
cuinscribed  by  an  incised  line,  lamellose,  the  apposited  edges  slightly 
pouting;  escutc^heon  bordered  by  a  sharp  keel  in  the  left  and  a  rounded 
ridge  in  the  right  valve;  wider  and  smooth  in  the  left,  narrower  and 
more  or  less  lamellose  in  the  right  valve,  the  latter  slightly  overlap- 
ping behind;  ligament  sunken  but  not  covered;  the  concentric  sculp- 
ture slightly  more  prominent  distally;  interior  white,  the  margins 
finely  crenulate;  the  pallial  sinus  short,  wide,  angular,  reaching  for- 
ward only  to  the  vertical  of  the  posterior  end  of  the  ligament;  hinge 
strong,  the  posterior  pair  of  right  cardinals  and  the  middle  left  one 
subsulcate;  anterior  lateral  distinct.  Length,  41:  height,  36;  diame- 
ter, 23  mm. 

'     Purchased  with  a  lot  of  west  coast  beach  shells  at  Acapulco,  Mexico, 
in  1868,  by  W.  H.  Dall.     Cat.  No.  103286,  T.S.N.M. 

This  looks  almost  exactly  like  a  young  quahog,  externally,  and  the 
Ot/therea  hinge  is  a  surprise.  Only  one  specimen  has  been  examined. 
It  agrees  with  dealer's  shells  which  come  to  me  named  fm^eointa 
Sowerby,  a  species  which  so  far  seems  positively  located  only  in  the 
Cape  Verde  Islands. 

CYCLINELLA  SINGLEYI,  new  species. 
Plate  XV,  fig.  8. 

Shell  suborbicular,  white,  shining,  but  not  polished,  covered  with 
fine,  sharp  concentric  striation  and  marked  with  obscure  obsolete  radial 
lineation;  valves  convex,  slightly  flattened  on  the  posterior  dorsal 
slope;  beaks  small,  pointed,  slightly  anteriorly  twisted;  lunule  lan- 
ceolate, defined  by  an  impressed  line;  ligament  long,  strong:,  deeply 
inset;  interior  white,  earthy,  with  entire  margins  and  a  deep,  angular 
pallial  sinus,  pointing  toward  the  umbo  of  the  shell.  Length,  39; 
height,  38;  diameter,  23  mm. 

Collected  near  the  delta  of  the  Yaqui  River,  West  Mexico,  b}-  J.  A. 
Singley.     Cat.  No.  108817,  IT.S.N.M. 

This  is  a  more  inflated,  more  sharply  sculptured,  and  more  shining 
species  than  any  of  the  others. 

CHIONE  (LIROPHORA)  SCHOTTI I,  new  species. 

Plate  XVI,  fig.  7. 

Shell  small,  white,  rounded-trigonal,  with  high,  pointed,  slightlv 
recurved  beaks;  lunule  long,  lanceolate,  narrow;  escutcheon,  limited 
by  an  inconspicuous  keel,  nearly  smooth;  sculpture  of  close-set  subcon- 
centric,  flattened  ribs,  separated  only  by  much  narrower  sulci,  and  not 
always  in  harmony  with  the  incremental  lines;  these  ribs  are  abniptly 
attenuated  or  bifurcate  on  the  posterior  dorsal  area;  there  is  no  trace 
of  any  radial  sculpture;  interior  white;  pallial  sinus  small  and  rather 
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open;  internal  margins  crenate,  hinge  normal,  teeth  entire.  Ijength, 
14;  height,  13;  diameter,  8  mm. 

Collected  by  Arthur  Schott,  at  Humboldt  liav,  (xulf  of  Panama. 
Cat.  No.  6226,  U.S.N.M. 

These  specimens  Are  small,  and  very  likely  not  of  full  size;  they 
may  also  be  somewhat  bleached,  but  they  certainly  can  not  he  identi- 
fied with  any  of  the  other  species  of  the  coast. 

CHIONB  (LIROPHORA)  OBLITERATA,  new  species. 

Plate  XVT,  %.  2. 

Shell  solid  and  heavy,  subtrigonal,  with  very  posterior  beaks;  of  a 
pale  yellow  or  yellow-brown  color,  with  faint  purplish  radial  flames  or 
flecks;  lunule  short  cordate,  nearly  smooth;  escutcheon  elongate, 
excavated,  smooth;  beaks  small,  anteriorly  directed;  surface  smooth 
or  obsoletely  radially  striated,  sculptured  with  heavy  tumid  concentric 
waves  which  in  the  adult  become  somewhat  iiTcgular  and  sometimes 
coalescent  on  the  disk,  more  or  less  angular  and  bifid  on  the  posterior 
dorsal  slope;  interior  yellowish  with  a  flush  of  purple  near  the  hinge; 
hinge  normal;  pallial  sinus  very  short  and  small.,  angular,  inner  mar- 
gins minutely  crenate.     Length,  24;  height,  18;  diameter,  14  mm. 

Humboldt  Bay,  Gulf  of  Panama,  two  left  valves.  Cat.  No.  11821 
and  6227  U.S.N.M. 

This  is  the  analogue  of  the  Atlantic  C,  lutiUrata  Conrad,  but  differs 
by  well-marked  characters  from  that  as  well  as  from  the  species  of  the 
paj)hia  or  viarisd  type  which  have  regular  ribs.  It  reaches  a  length 
of  some  30  mm. 

CHIONE  (TIMOCLEA)   PERTINCTA,  new  species. 

Plate  XVI,  fig.  9. 

Shell  solid,  ovate  or  cuneate,  white  externally,  with  a  flush  of  pink 
near  the  umbones,  the  small  lanceolate  lunule  dark  brown,  the  poste- 
rior dorsal  slope  with  wavy  red-brown  lines  irregularly  longitudinal. 
There  is  a  very  narrow  striated  escutcheon;  beaks  low,  at  the  anterior 
third;  surface  with  feeble  concentric  sculpture  not  rising  into  lamellae; 
radial  sculpture  conspicuous,  of  sulci  with  the  anterior  slope  steep  and 
short,  the  other  covering  the  whole  intervspaoe  to  the  next  posterior 
sulcus;  near  the  lunule  the  sulci  are  close  and  well  marked,  then  for  a 
short  space  they  are  almost  absent,  after  which  they  extend  with  rather 
wide  interspaces  to  the  posterior  end  of  the  shell;  these  charaeU^rs  of 
the  sculpture  may  not  be  invariable,  but  in  the  two  best  preserved 
valves  are  similar;  interior  with  the  hinge  strong,  the  middle  left  car- 
dinal bifid,  the  pallial  sinus  short,  linguiform,  the  cavity  of  the  valves 
except  near  the  beaks  and  margin  stained  with  very  dark  purple,  the 
inner  margins  finely  crenulate.  Length,  37;  height^igit2S;b>diameter, 
19  mm. 
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Indefatigable  Island  of  the  Galapagos  group;  a  number  of  worn 
valves.     Cat.  No.  102457,  U.S.N.M. 

The  young  shelly  appear  to  be  oval,  the  only  well-preserved  adult 
valve,  which  is  figured,  is  distinctly  cuneate.  In  general  the  species 
is  more  elongate  than  the  other  species  of  the  coast  and  the  sculpture 
is  quite  unlike  any  of  the  others,  the  nearest  being  C.  cohimbtenm*^ 
which  has  channeled  and  regular  sulci  between  flat  ribs. 

VENUS  APODEMA,  new  species. 

Plate  XV,  fig.  S. 

Shell  suborbicular,  convex,  white,  concentrically  ribbed  with  narrow, 
solid,  hardly  elevated  riblets  separated  by  narrower  sulci;  beaks  very 
anterior,  incurved,  low,  finely  radially  striated;  anterior  slope  short 
with  a  small  cordate  lunule;  posterior  slope  arcuate,  with  an  elongated 
area  bounded  M^  a  rounded  ridge  which  does  not  interrupt  the  sculp- 
ture; interior  white,  the  margins  with  fine  obscure  crenulation;  pallial 
line  with  a  short  angular  sinus;  hinge  normal,  the  corrugat^nl  area 
small  and  narrow.     Height,  43;  length,  47;  diameter,  28  mm. 

Humboldt  Bay,  Gulf  of  Panama,  Arthur  Schott.  Cat.  No. -6243, 
U.S.N.M. 

A  single  somewhat  worn  valve  was  collected  by  Schott  with  numer- 
ous other  beach  shells,  which  he  presented  to  the  National  Museum 
nearly  fifty  years  ago.  It  has  been  named  and  figured,  because  of  the 
interest  attaching  to  the  discovery  of  this  genus  in  those  waters,  and 
because  it  seems  certain  that  it  does  not  agree  with  any  already  known 
species.  It  is  very  probable  that  the  sculpture  was  considerably 
sharper  when  the  shell  was  fresh  and  the  concentric  sculpture  unworn, 
but  it  is  evident  that  the  latter  never  was  sharply  lamellar  as  in  the 
Atlantic  species. 

MARCIA  KENNERLEYI  Reeve  apud  Carpenter. 
Plate  XIV,  fig.  1. 

A  figure  of  a  specimen  obtained  alive  in  the  harbor  at  Sitka,  Alaska, 
is  included.     Cat.  No.  23441,  U.S.N.M. 

A  worn  valve  of  this  species  was  collected  by  me  at  Carmel  Bay, 
near  Monterey,  California,  in  1866. 

PAPHIA  (PROTOTHACA)  STAMINEA  var.  SULCULOSA,  new  species. 

Plate  XIV,  fig.  2. 

San  Ignacio  lagoon,  Lower  California;  Henrv  Hemphill,  Cat.  No. 
105421,  U.S.N.M. 

This  form,  through  its  modified  sculpture,  is  so  different  from  the 
ordinary  type  that  it  seemed  best  to  figure  it.  Only  with  a  large  series 
can  its  relations  to  the  type  be  fully  appreciated^  ^^  o 
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LIOCYMA  BECKII  Dall. 


Plate  XVI,  fig.  3. 


Liocyma  beckii  Dall,  Proc.  Boston  Soc.  Nat.  History,  XIII,  1870,  p.  257;  Am. 
Joum.  Conch.,  VII,  1871,  p.  146,  pi.  xiv,  fig.  7. 

Plover  Bay,  eastern  Siberia,  at  the  western  entrance  of  Bering 
Strait.     Cat.  No.  163110,  U.S.N.M. 

LIOCYMA  VIRIDIS  Dall. 

Plate  XV,  fig.  1. 

Liocyma  tnridis  Dall,  Am.  Joum.  Conch.,  VII,  1871,  p.  146,  pi.  xiv,  fig.  8. 

Kyska  Harbor,  GFreat  Kyska  Island,  in  8  fathoms,  sand;  W.  H.  Dall. 
Cat'No.  160904,  U.S.N.M. 

LIOCYMA  SCAMMONI  Dall. 

*  Plate  XVI,  fig.  1. 

Liocyma  scammoni  Dall,  Am.  Joum.  Conch.,  1871,  VII,  p.  145,  pi.  xiv,'  fig.  9. 

Port  Simpson,  British  Columbia;  Capt.  C.  M.  Scammon.  Cat.  No. 
163121,  U.S.N.M. 

PSEPHIDIA  LORDI  Baird. 

Plate  XVI,  figs.  5,  6. 

CfeiwM?  Ityrdi  Baikd,  Proc.  Zool.  Soc,  1863,  p.  69,  pi.  ii,  fig.  10. 
Paepkis  lordi  Carpenter,  Proc.  Acad.  Nat.  Sci.  Phila.  ior  1865,  p.  57. 

Lituya  Bay,  Alaska,  in  8  fathoms,  sand;  W.  H.  Dall.  Cat.  No. 
163071^  U.S.N.M. 

The  specimen  figured  is  perhaps  more  trigonal  than  usual,  others 
are  slightly  more  produced  behind. 

PSEPHIDIA  OVALIS,  new  species. 

Plate  XVI,'  fig.  4. 

Shell  small,  white,  polished,  oval,  subcompressed;  surface  with  obso- 
lete concentric  threads  near  the  anterior  base,  but  over  most  of  the 
disk  smooth;  beaks  small  and  very  low,  at  about  the  anterior  third 
of  the  length;  lunule  elongated,  extremely  narrow,  nearly  as  long  as 
the  anterior  dorsal  slope;  escutcheon  linear  or  none;  interior  white, 
thepallial  sinus  moderate,  pointed;  internal  margin  delicately  striated; 
hinge  well  developed,  like  that  of  I\  lordly  with  three  entire  cardinals 
and  no  anterior  lateral  tooth.  Length,  8.6;  height,  %,6\  diameter, 
3.0  mm.     • 
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North  side  Catalina  Island,  California,  in  14>  fathoms  gravel  and 
sand;  W.  H.  Dall.     Cat.  No.  163089,  U.S.N.M. 

The  species  is  viviparous;  some  of  those  taken  having  as  many  as 
thirty  young  shells  in  the  anal  chamber.  It  is  always  distinguishable 
from  Psephis  tantiUa  (Gould)  Carpenter  by  its  hinge  and  oval  form, 
and  from  JP.  lordi  by  its  oval  outline,  compressed  valves,  and  thinner 
shell.  Psephis  teUimyalis  of  Carpenter,  1864,  is  the  nepionic  3'oung 
of  a  species  of  Petricola^  and  his  Psephis  salrrvanea  bears  the  same  rela- 
tion to  some  other  bivalve,  apparently  a  species  of  Tivda^  not  T, 
stuLtorum, 

NOTES. 

Dosinia  migulosa  Philippi,  through  having  the  name  of  the  Chinese 
province  of  Chi-li,  latinized  into  chilieiise  by  Deshayes,  has  been  erro- 
neous]   supposed  to  extend  its  i*ange  to  South  America. 

The  National  Museum  contains  a  valve  of  Doavnia  prostrata  said  to 
have  been  dredged  in  the  Gulf  of  California,  but  as  the  collector  had 
also  visited  and  collected  on  the  coasts  of  China  and  Japan,  I  suspect 
a  mixture  of  labels  to  be  responsible  for  an  obvious  error.  OUmentia 
gracilliimt  Carpenter,  1857,  from  Mazatlan,  is  an  unidentifiable  nepi- 
onic shell,  less  than  a  tenth  of  an  inch  in  length. 

The  genus  Chee  does  not  occur  on  the  west  coast  of  America;  even 
GaiiMia^  which  might  be  expected,  is  unknown.  Two  shells  described 
as  Circe  mnrgarifa  and  C,  suhfrigmia  by  Carpenter,  in  1857,  from 
Mazatlan,  are  nepionic  shells,  which  are  so  juvenile  in  their  characters 
as  to  be  impossible  of  identification  at  present.  We  may  assume  it  to 
be  certain  that  they  do  not  belong  to  the  genus  CiTce.  Cirve  ntim- 
7mdina  Lamarck,  1818,  was  listed  from  Central  America  by  Sir  E. 
Belcher,  but  his  localities  were  notoriously  not  dependable.  Cytherea 
petechlalis  Lamarck,  1818,  is  listed  by  Carpenter  from  Mazatlan,  hav- 
ing been  found  among  the  Keigen  shells,  but  it  is  certainlv  exotic, 
none  having  appeared  from  there  for  half  a  century.  Saxido^mm 
hrevvsiphonatus  Carpenter,  1865  (and  Darina  decllvis  of  the  same 
date),  have  never  been  collected  since  they  were  described  from  the 
Vancouver  region.  I  believe  them  to  be  exotics  which  were  acciden- 
tally mixed  with  West  Coast  shells.  Specimens  supposed  to  be  the 
SaxidoTmts^  sent  by  West  Coast  collectors,  have  invariably  proved  to  be 
mutations  of  S.  gigaiitaus.  The  name  Saxidmn  m  squalidus^  given  to  a 
South  American  shell,  probably  a  Marcia^  has  been  frequently  applied 
to  the  S,  gigantms^  following  an  error  of  Carpenter. 
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INDEX  TO  NAMES  OF  SUBDIVISIONS. 

[SynonymH  in  italics.] 


Page. 

Aeora 346 

Agriopoma 353,370,381,387 

Amiantifi 352,370,387 

A  mphithsm 346 

AmyartHs 352 

Amygdala 364 

Amygdalurn 364 

AnaUis 356,  :i58 

Anomalocaidia 359, 375, 376, 396 

Anomalodiscus 359 

Antigona 355,356 

Antigona 355 

AnHgonus 355 

Aphrodina 355 

Arctoa 346 

Ardoe 346 

Artena 356 

Artenia 356 

Arthemut 346 

A  rUmU 346 

Am 346 

Asm 346 

Aiopodonta 353 

Austrodoeinia 347 

Baroda 362 

BIttinviUia 348 

CaUiciftnmia 365 

CaUuta 352,355 

CaUiHotapet 362 

Callithaca 357,364,399 

Callocardia 353, 370, 381, 1^87, 402 

Oaryatis 353,354 

OUdysia 360 

Orana 346 

Chamelea 359,360 

Chiona 356,358 

Chione 357, 373, 374, 275, 382, 

392, 393, 394, 395, 404, 405 

Chione 352,356,358 

Chionella 350, 351, 353,  369, 386, 387 

Circe ^50, 351, 408 

Circenita 35 1 

Circomphalus 356 

(^rcomphalus 358 

Citherea 352 

Claufidna 355,;i58 

ClauHinella 358 

aementia 348,384,401,408 

OramventLs 360 

Orifta 350 


Page. 

Cryptogramma 359 

Cuneiis 350,364 

Cyclina 348 

Cyclinella 357, 373, 391, 392, 404 

Cyclorisma 355, 357 

Oyclothyris  .-. 357 

Cyprimeria 357 

Cytherxa 362 

Cytherea  .  354, 355, 372, 381, 382, 390, 403 

Oytherea 346,352,358 

Cytheriopsip 348 

IXone 352, 354 

DoUfusia /,  .    349 

Dosina .'346, 356 

Dofiinella 347 

Dosinia 346,366,379,384,408 

Doeinidia 347, 366, 379, 384 

Dosiniinffi 346 

DosiniopsiH 346,346,365 

Dosinisca 347 

Dosinorbifl 347 

Eucallista 352,370 

Eutapea 362 

Euti  vela 349, 369 

Exoleia :...       346 

Gafrarium 350, 369 

Gemma 365, 378, 401 

(iemminae 365 

Gomphina 356, 358, 359, 375 

Gouldia 350, 369 

Grateloiipia 348 

Grateloupina 348 

Hemitapea 360 

Ilemitapes 359, 361 

Hermione 359 

Hyphantosoma 364 

Hyeteroconcha 354, 371, 388, 389 

Icanotia 362 

]ru8 366 

Katel  ysia 360 

Katelysia 360,361 

Lamelliconcha 354, 372, 389, 402 

Lepidocardia 366 

Leucoma 368 

leukoma 368 

Lioconcha 361 

Liocyma 364,378,399,400,407 

Lirophora 358,375,394,395,404,405 

LvLcinopsis 357 

Lyocima c'r^r^i^ 
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Macridiecus 1^9 

Macrocallista 351, 353, 369, 386, 387 

Marcia 369,360,396,397,406 

MercenariQ 360, 361 

Mercimonia 361 

Meretricina' 348 

Meretrix 352 

Meroe 350 

Metis 363  , 

Murcia 358, 359, 360 

Myr8optni< 363  I 

Myraus 363 

Myeia 357  i 

NympJui 352  | 

Omphaloclathrum 358 

Orbiculus 346 

Otihygia 359 

OHyffia 359 

Pachydesma 349, 368,  386 

Paphia :^2,  397, 398, 399, 406 

Paphia  . 350 

Parastarte 365,379 

Paratapes 362 

Parembola 363  I 

Parmulina 351  ' 

Parvivenus 359  l 

Pasiphae 358 

Pelecyora 346  | 

Petrifora 365  i 

PUar 354  ' 

Pitaria 353,  : 

;i54, 370, 371,  372,  387,  388,  402  ! 

Polititapes 363 

Protapett 362  ! 

ProtothacA 364, 397,  399, 406 

Psephidia 366, 401 ,  407 
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Psephu 366 

Pullastra 363 

Pullastra 1 362 

Radiocrista 350 

Ruditapes 36;^,364 

Samarangia 361 

SaxidomuB 356,364,391,408 

Solanderina 350 

Sunetta 349 

Sunettina : 350 

Tapes ;?56,362,363,364 

Taurotapea 362 

Tethiop^is  ...^ 357 

Textivenus 354, 361 

Textrix 362 

Thetiopsis 357 

Thetironia 357 

Thetis a50,357 

Timoclea 358, 374, 375, 395, 396, 4(fi 

Tivela ....  348, 349, 367, 380, 381 ,  385, 386 

Tivelina 354 

Totteiiia 365 

Transennella 348, 367, 379, 384 

Trigona 349 

TrigoneOa .• 349 

Triquetra 359 

Venerella 361,397 

Veneriglossa 353 

Venerinaj 357 

Venerirujm 365 

Veiierupis 365,400 

Ventricola  ....  355, 372, 381, 382, 390, 403 
Venus.  354, 355, 360, 376, 377, 378, 396, 406 

VeniisariiLg 355 

Volupia 358 

Zudeica 358 


EXPLANATION  OF  THE  PLATES. 
Plate  XII. 

EAST    AMERICAN    VENERIDiE. 

Fig.  1.  I)(mnia' (Dosiiiidia)  discus  Say.     Cat.  No.  54094,  U.8.N.M.;  South  Carolina; 
length,  70.0  mm.;  p.  379. 

2.  Tivela  namta  Dall.     Cat.   No.    15^377,  U.S.N.M.;  length,   ;^^.0  mm.:   Santa 

Marta,  Colombia;  p.  380. 

3.  Tivela  braziliwia  Dall.     Cat.  No.  125468,  T.S.N.M.;  length,  40  mm.;  Braril; 

p.  381. 

4.  Callocardia  {Agrioporna)  zmiafa  Dall.     (^at.  No.  92015,  U.S.N.M.;  lejigth,  22.0 

mm.;  North  Carolina;  p.  381. 

5.  Ct/therea  (  Vimtrieola)  strigilUna  Dall.     (^at.  No.  95608,  U.S.N.M.;  length,  38.0 

mm.;  Key  West,  Florida;  p.  381. 

6.  Dosinia  (Dosinidia)  fh^gaiw  Conrad.     Cat.  No.  6120,   U.S.N.M.;  length,  68.0 

mm.;  Texas;  p.  379. 
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Plate  XIII. 


KA8T  AMERICAN    VENERID.K. 


Fig.  1.  Dofinia  (iMmnidia)  discus  8ay,  interior  view.     Cat.   No.  54094,  U.S.N.M.; 
length,  70  mm. ;  South  Carolina;  p.  379. 

2.  Chhne  mazyckii  Dall.     Cat.  No.  92022,  U.S.X.M.;  length,  15.0  mm.;  North 

Carolina;  p.  382. 

3.  Tirela  abaconis  Dall.     Cat.  No.  103551,  U.S.N.M.;  length,  11.0  mm.;  Abaco 

Island,  Bahamas;  p.  380. 

4.  Trmisennella  culmniana Orbigny.     Cat.  No.  54135,  U.8.N.M. ;  length,  10.6  mm. ; 

St.  Croix,  West  Indies;  p.  379. 

5.  Trmisennella  conradina  Dall,  interior  view,  showing  characteristic  sulcations 

of  the  margins.     Cat.  No.  64437,  U.S.N.M.;  length,  ll.O  mm.;  West  Flor- 
ida; p.  379. 

6.  Q/therea  {VetUricoUi)  caUimorpha  Dall.     Cat.  No.  64292,  U.S.N.M.;  length, 

15.5  mm.;  Barbados;  p.  382. 

7.  Dosinia  (Dosinidia)  elegans  Conrad,  interior  view.     Cat.  No.  6120,  U.S.N. M.; 

length,  68.0  mm.;  Texas;  p.  379. 

Plate  XIV. 

WEST    AMERICAN    VENERID-E. 

Fig.  1.  Marcia  kemierleyi  Carjwnter.     Cat.   No.   23441,  U.S.N.M.;  length,  71   mm.; 
Sitka,  Alaska;  p.  406. 

2.  Paphia  ( Protothaca)  sta mhua  Conrsidj  \'ATiety  sulcnhsa  Dall.     Cat.  No.  105421, 

U.S.N.M.;    length,  55.0  mm.;    San  Ignacio  Lagoon,   Lower    California; 
p.  406. 

3.  CaOocardia  (Agriopoma)  catharki  Dall.'   Cat.  No.  93638,  IT.S.N.M.;  length, 

52,0  mm.;  Panama  Bay;  p.  402. 

4.  Ch>mentmsolidaD»\\.     Cat.  No.  126352,  U.S.N. M.;  length,  79.0  mm.;  Tupolo- 

bampo,  Mexico;  p.  401. 

Plate  XV. 

WEKT   AMERICAN    VENERIDvK. 

Fig.  1.  Liocyma  viridis  Dall.     Cat.  No.  160904,  U.S.N.M.;  length,  31.0  mm.;  Kyska 
Harbor,  Aleutian  Islands;  p.  407. 

2.  Pitaria  tomeana  Dall.  Cat.  No.  109220,  U.S.N.M.;  length,  24.0  mm.;  Tome, 

Chile;  p.  402. 

3.  Ofdinelkt  singletji  Dall.     Cat.  No.  168817,  U.S.N.M. ;  length,  39.0  mm. ;  A^aqui 

River  delta,  Gulf  of  California;  p.  404. 

4.  Ctjtherea  (  Ventricola)  foveolata  variety  lepidoghjptn   Dall      Cat.  No.  103286, 

U.S.N.M.;  length,  41,0  mm.;  Acapulco,  Mexico;  p.  403. 

5.  The  same,  vertical  view,  showing  lunule  and  escutcheon. 

6.  Cytherea  (Veniricoki)   magdalemc  Dall.     Cat.  No.  109214,  U.S.N.M.;  length, 

42.0  mm. ;  Magdalena  Bay,  Ix)wer  California;  p.  403. 

7.  Cytkerea  (Ventricola)  fordiYsLtes.     Cat.  No.   120704,   U.S.N.M.;  length,  47.0 

mm.;  Catalina  Island,  California;  p.  403. 

8.  Venus apodema  T>Si\\.     Cat.  No.  6243,  U.S.N.M.;  length,  47.0  mm.;  exterior 

view  of  a  somewhat  worn  8i)ecimen  from  Humboldt  Bay,  Gulf  of  Panama; 
p.  406. 
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WE8T   AMERICAN   VEXKRID.F.. 

Fig.  1.  Liocyma  8cammo7ii  Dall.     Cat.  No.  163121,  U.S.N.M.;  length,  20.5  mm.;  Port 
Simpson,  British  Columbia;  p.  407. 

2.  Chione  (Lirophora)  obliieraUi  Dall.     Cat.  No.  11821,  U.S.N.M.;  length,  24.0 

mm. ;  Humboldt  Bay,  ( iulf  of  Panama;  p.  405. 

3.  lAocyma  beckii  Dall.     Cat.  No.  163110,  U.S.N.^M.;  length,  14.0  mm.;  Plover 

Bay,  near  Bering  Strait,  Eai^tern  Siberia;  p.  407. 

4.  PHephidia  ovalu  Dall.     Cat.  No,  163089,  U.S.N.M.;  length,  9.0  mm.;  Catalina 

Inland,  California;  p.  407. 

5.  Psephidia  lordi  Baird.     Cat.  No.  163071,  U.S.N.M.;  length,  7.5  mm.;  KyskA 

Harbor,  Aleutian  Islands;  p.  407. 

6.  The  same,  umbonal  view  showing  lunule. 

7.  Chime  (Lirophomf)  schottii  Dall.     Cat.  No.  6226,  U.S.N.M.;  length,  14.0mm.; 

Humt)oldt  Bay,  Gulf  of  Panama;  p.  404. 

8.  Pitaria  (Lamdliconcha)  aiHwomaia  Dall.     Cat.  No.  96388,  U.S.N.M.;  length, 

47.0  mm.;  Bay  of  Panama;  p.  402. 

9.  Chione  {Tiniodea)  pertincia  Dall.     Cat.  No.  102457.  U.S.N.M.;  length,  37.0 

mm.;  Galapagos  Islands;  p.  405. 
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ON  THE  LOWER  DEVONIC  AND  ONTARIO  FORMATIONS 

OF  MARYLAND. 


By  Charles  Schuchert, 

A8»i9tant  Curatorf  Division  of  Straiigraphic  Paleonlologi/. 


Cumlierland,  Maryland,  has  long  been  famous  for  its  Oriskany  fos- 
sils, which  were  first  brought  to  the  attention  of  paleontologists  by 
Mr.  William  Andrews,  and  described  by  Hall  in  the  third  volume  of 
the  Paleontolog}^  of  New  York.  The  Helderl>ergian  fossils  are  more 
diflScult  to  secure,  and  these  "Medals  of  Creation"  become  more  and 
more  rare  as  one  proceeds  downward  in  the  section.  It  is  for  this 
reason,  as  well  as  for  the  great  amount  of  folding  and  sometimes  of 
crumpling  to  which  the  formations  have  been  subjected,  that  the  per- 
fect succession  of  the  Ontaric^*  and  Lower  Devonic  rocks  of  Maryland 
has  so  long  remained  in  obscurity.  In  a  general  wa}'  that  succession 
has  been  known  for  man}'  years,  })ut  as  late  as  1897  the  term  Lewis- 
town  formation  was  used  to  cover  the  e(juivalents  of  the  New  Yorii, 
Niagara,  Salina,  and  Ix)wer  Helderberg.  Mr.  Robert  H.  Gordon 
began  to  collect  fossils  al)out  Cumberland  in  1894,  and  through  him, 
in  the  autumn  of  1899,  my  own  interest  in  this  locality  became  so 
great  that  since  then  we  have  together  gone  over  the  sections  five 
time.s.  In  the  main  our  studies  have  been  confined  to  the  Helderl)erg- 
ian  and  Oriskanian  deposits,  though  we  have  investigated  the  lower 
formations  often  enough  to  learn  that  the  composite  section  (p.  4^2) 
is  essentially  correct.  In  regard  to  the  lower  beds  of  the  OnUiric 
here  discussed  use  has  been  made  of  the  work  of  the  Maryland 
Geological  Survey,  by  R.  B.  Rowe  and  C.  C.  O'Harra. 

In  this  connection,  I  desire  to  express  my  indebtedness  to  Mr.  Gor- 
don, whose  detailed  knowledge  of  the  formations  around  Cumberland, 

«The  American  eqaivalent  for  Upper  Silurian.  For  definition  of  this  and  the 
Lower  Devonic  terms  here  used  see  Clarke  and  Schuchert,  Science,  Deceuil)er  15, 
1899,  pp.  874-78. 
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and  whoso  aid  and  interest  in  my  work  have  greatly  increased  the  value 
of  the  present  paper.  The  work  of  the  local  collectors  of  Cumberland, 
Messrs.  Frank  Hartley,  George  II.  Perdew,  and  G.  M.  Roeder,  has 
also  been  of  much  l)enetit.  These  united  efforts  have  resulted  in 
unearthing  man}'  new  species  and  new  faunule?  in  which  the  C^^stidea 
form  an  important  part.  The  best  material  in  the  collections  has  l>een 
deposited  in  the  United  States  National  Museum,  and  will  serve  as 
the  })asis  for  a  monograph  of  the  Ontaric  and  Lower  Devonic  fossik 
of  Maryland,  now  in  preparation  for  the  Geological  Survey  of  that 
State,  under  the  direction  of  Dr.  W.  B.  ("lark. 

Cvnihf'rhmd  B<ii<hi, — The  Ontaric  and  Devonic  deposits,  from  the 
Juniata  to  the  close  of  the  Oriskany,  were  laid  down  in  an  Appalachian 
trough,  which  Ulrich  and  Schuchert"  have  termed  the  CuinberlaDcl 
Basin.  This  basin  was  bounded  on  the  west  by  the  Helderl>ei^an 
barrier,  which  existed  possibly  from  Clinton,  but  certainly  from 
Niagaran  time,  and  extended  from  the  region  of  Cayuga  Lake,  New 
York,  southwestward  to  west  of  Altoona,  Pennsylvania,  through  west- 
ernmost Maryland,  central  West  Virginia,  into  eastern  Tennessee.  To 
the  east  of  this  barrier  and  about  parallel  with  it  was  the  Appalachian 
Valley  fold.  Between  these  lay  the  Cumberland  Basin,  which  steadilr 
subsided  from  early  Ontaric  time  to  the  close  of  the  Oriskanian.  The 
area  of  greatest  subsidence  was  in  central  Pennsylvania  (Lewistown), 
since  here  occurs  the  greatest  thickness  for  nearly  all  the  formations. 
To  the  north  and  south  the  formations  pinch  out,  but  during  Helder- 
bergian  time  a  transgression  sets  in  which  first  attains  the  Mohawk 
River  in  New  York  and  subsequently  spreads  as  far  south  as  Ilancot-k 
County,  Tennessee.  During  the  Becraft  of  Helderbergian  time,  in  the 
western  area  of  the  Cumberland  Basin,  throughout  West  Virginia, 
Maryland,  and  southern  Pennsylvania,  little  deposition  took  place,  but 
about  60  miles  east  conditions  w^ere  noniial  and  here  occur  faunas  of 
Becraft  time.  This  sea  spread  north  to  the  Mohawk  River,  but  south 
of  Covington,  Virginia,  it  had  no  great  extent.  In  the  w^estern  area 
the  Ix)wer  Oriskany  black  chert  rests  conformably  upon,  but  shai'plv 
separated  from,  the  late  New  Scotland  shale  zone.  In  the  eastern  area 
nothing  as  \'et  has  been  found  comparable  with  the  Lower  Oriskany 
of  the  Cum])erland  region,  and  it  may  be  that  no  deposits  of  this  time 
were  there  laid  dow  n.  During  Upper  Oriskany  time  sedimentation  was 
agaui  general  and  continued  until  the  close  of  the  Maryland  Oriskanian. 
Then  a  land  condition  prevailed  in  this  basin  south  of  middle  Pennsyl- 
vania, throughout  Esopus  and  Onondaga  time.  To  the  north  of  middle 
Pennsylvania,  however,  the  Oriskanian  sea  continued,  and  finally,  in 
late  Oriskanian  time  (Decewville),  the  Atlantic  fauna  spread  by  way 
of  the  Mohawk   depression   into   the   Mississippian   province.     The 

«  Report  of  the  New  York  State  Taleontologist,  1901  [1902],  pp.  647-652. 

Digitized  by  V^OOQ  IC 


-50.1313.  LOWER  DEVONIC  OF  MAItYLAN]>SCIIVCnERT.  415 


Mississippian  Middle  Devonic  ti-ansgression  did  not  attain  its  greatest 
extent  until  Marcellus  time,  when  it  crossed  the  Helderbergian  barrier 
and  completely  invaded  the  Cumberland  Basin  as  far  east  as  the  Appa- 
lachian Valley  fold.  Then  the  Atlantic  fauna  again  spread  into  the 
Marcellus  sea  of  the  Mississippian  province. 

Jnnmta^  T^mcarora^  and  Nta^aran  (h'pants  of  Cumherltnid  Basin, — 
In  the  present  paper  the  lower  members  of  the  Ontaric  will  not  be 
further  described  than  to  mention  that  the  formations  beneath  the 
Salina  have  a  united  thickness  of  1,934:  feet.  More  detail  is  given  in 
the  composite  section  (pp.  423-4).  The  fauna  from  these  formations 
is  at  present  a  small  one,  and  outside  of  Arthroj)hycus  hurlanu  Atr^ypa 
retunIarlH^  and  Lepia&na  rhomimhlalls^  all  the  spfecies  appear  to  be  new. 
While  these  formations  have  the  position  of  the  New  York  Medina, 
Clinton,  Rochester,  Lockport,  and  Guelph,  they  are  not  all  to  be 
called  by  the^e  names,  liecause,  in  the  absence  of  characteristic  species, 
the  faunas  indicate  that  the  Maryland  Niagaran  deposits  belong  to 
another  sea  province.  The  conspicuous  life  element  of  these  sedi- 
ments is  represented  by  a  few  species  of  Ostracoda,  which  are  at 
times  so  wonderfully  prolific  as  to  make  up,  in  large  part,  limestone 
bands  2  to  4  inches  thick.  These  forms  appear  in  the  so-called  Clin- 
ton, attain  greater  development  in  the  thin  limestone  bands  of  the  fol- 
lowing formation,  and  in  the  Salina  are  the  essential  fossils,  where  the 
small  Ostracoda  are  joined  by  large  Lejyerditia.  The  other  fossils  of 
the  lower  formations  are  a  few  species  of  brachiopods  of  the  genera 
RhynehoneUa  and  RKynchoHpira;  sometimes  quite  prolific,  and  of  the 
trilobites  Calymene^  Dalmanites^  and  Hamalmwtus.  This  faunal 
development  is  wholly  unlike  that  of  the  Niagaran  of  the  interior 
United  States,  and  is  known  to  be  restricted  to  the  Appalachian 
region  from  southern  Virginia  north  into  New  York.  For  this 
area  note  the  absence  of  the  following  fossils  characteristic  of  the 
New  York  Niagaran:  Spirifer  radiahis^  S.  nlagai^msSs^  S.  crispifs,  S, 
mileatufi^  PentayntTus  obl-ongus^  Caryoerimis^  Euealyptixrinus^  etc. 
These  facts  show  that  the  Maryland  faunas  were  probably  derived 
from  the  east  or  the  Atlantic  during  Siluric  time,  and'  that  this  sea 
then  had  no  communication  with  the  one  farther  west,  which  Walcott 
has  called  the  Mississippian  sea.^ 

Salina  formation, — Ten  miles  southwest  of  Cumberland,  along  the 
line  of  the  Baltimore  and  Ohio  Railroad,  and  a  little  west  of  the  sta- 
tion of  Pinto,  Maryland,  there  is  a  splendid  section  of  Salina  rocks. 
Ever}'  foot  of  the  1,125  feet  in  the  vertical  beds  of  this  formation, 
which  is  described  in  detail  in  the  composite  section,  can  here  be 
studied.  The  Niagaran  deposits  are  seen  to  pass  without  apparent 
break  into  the  Salina,  but  no  part  of  its  fauna  is  found  higher  up, 

«Proc.  Araer.  Assoc.  A<lv.  Soi.,  XLII,  June,  1894,  pp.  129-169. 
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Unless  it  be  a  few  of  the  Ostracoda  which  remain  undetermined.  The 
lower  400  feet  of  the  Salina  formation  are  characterized  bj-  Ostracoda, 
particularly  the  lowest  130  feet,  or  the  cement  beds,  where  these  small 
crustaceans  are  often  present  in  considerable  numbers.  Not  a  frag- 
ment of  Eurypterus  has  been  secured  here. 

The  next  285  feet  introduce  a  very  meager  fauna,  a  small  Mtrhtdla 
predominating  and  becoming  the  common  fossil  in  the  higher  beds. 
Here  also  has  been  found  a  single  plate  of  the  fish  Palieaapis  hitrnn- 
cata.  Just  above,  or  about  700  feet  above  the  base  of  the  formation, 
there  is  a  well-marked,  but  thin,  fossilif erous  zone,  having  small  Rhyn- 
chfmella  larndlata  in  abundance,  a  RhynchoHpira  recalling  R,  <jhi/(.ms 
a  small  Meristdla^  Orthothete^%  new  species;  Murchisoiua^  a  small 
jifodlo?<?pif f8-\ike  bivalve,  and,  rarely,  TentacuUtes  gyravcmth m,  A>)Ove 
this  horizon  for  nearly  425  feet  no  fossils  other  than  the  small  Jftm- 
tellii  have  been  found.  Then  a  prolific  fauna  indicating  the  Manlius 
formation  rapidly  makes  its  appearance. 

The  Salina  fonnation  of  Maryland  is  a  continuous  series  of  deposits, 
and  appears  to  be  the  equivalent  not  only  of  all  the  Salina  and  Water- 
linie  of  New  York,  but  also  includes  the  hiatu^>  l)etween  the  Wat<»rlime 
beds  with  Eu/n/pterm  and  the  ''Bull  Head"  rock  of  western  New 
York  correlated  with  the  Manlius.  In  eastern  New  York  the  whole 
of  the  Salina  lies  beneath  the  ''Corralline  limestone"  of  the  Schoharie 
section,  jet  some  of  the  diagnostic  fossils  of  this  zone  occur  in  Alarv- 
land  at  the  base  of  the  next,  or  Manlius,  formation  as  here  defined. 
In  New  Jersey  it  appears  that  all  of  Weller's  ''Decker  Ferry  foniia- 
•tion,"  from  what  he  calls  the  "  Bossardville  limestone,"  up  to  the 
'' Coralline  limestone''  bed  of  his  *'Rhynchonella  lamellata  zone,'* 
representing  a  thickness  of  42  feet,  includes  the  horizon  cither  of  our 
bed  6a  of  the  Salina  formation,  or  part  of  this  zone  and  our  \fot  the 
Manlius.  It  seems  hardly  probable  that  all  of  Weller's  Decker  Ferry 
is  so  J'oung  as  the  base  of  the  Maryland  Manlius,  for  if  it  were  one 
would  expect  to  find  some  of  the  cystids,  especially  SpJiserocystt'tiS.  the 
leading  fossil  of  the  lower  Manlius.  In  any  event  this  formation  is 
either  transitional  to  or  lies  partly  in  our  basal  member  of  the  Man- 
lius. This  correlation  is  further  supported  by  a  study  of  a  number 
of  sections  extending  from  southern  Pennsylvania  into  New  Jersey, 
and  thence  to  the  type  locality  of  Schoharie,  New  York.  These  sec- 
tions will  be  published  elsewhere. 

The  Salina  of  Maryland  is  continuous  with  that  of  Pennsylvania, 
where  it  attains  a  thickness  of  1,600  feet  in  Perry  County.  Parts  of  it 
have  received  various  names,  as  Bloomsburg  red  shale,  Bridgeport 
sandstone  (=  Lower  Salina),  and  Bloomfield  or  Landisburg  sandstone 
(=  Middle  Salina).  In  Pennsylvania,  as  in  Maryland,  the  formation  is 
devoid  of  Euryptertis  (except  at  Selinsgrove  Junction,  where  were 
found  a  few  thoracic  segments),  but  it  abounds  in  large  Leperdltk 
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and,  rai-cly,  in  Palaeaspis.  The  Pennsylvania  Salina  unites  the  deposits 
of  New  York  with  those  of  Mar}'land  and  the  Virginias. 

Mardius  formation. — ^This  formation  has  in  Maryland  a  thickness  of 
about  llOfeet  and  consists,  asa  rule,  of  thin-bedded,  impure  limestones, 
which  in  the  lower  third  are  more  shale  than  limestone.  It  should  be 
said  in  this  connection  that  there  is  no  natural  line  or  lithologic  differ- 
ence by  which  the  Manlius  can  be  separated  from  the  Salina  below  or 
from  the  Coeymans  above.  The  sequence  of  deposition  is  here  con- 
tinuous, and  there  was  no  marked  physical  event  in  the  Cumberland 
Basin  to  cause  a  change  in  the  lithology  at  this  time.  Our  line  of  sep- 
aration is  therefore  somewhat  arbitrary,  and  is  based  on  the  first 
abundant  occurrence  of  fossils  of  the  type  of  the  New  York  Manlius, 
a  criterion  of  mnequal  value  in  different  places.  The  early  abundance 
of  life  in  this  horizon  recalls  the  "Coralline  limestone"  fauna  of  New 
York,  and  it  soon  is  blended  with  the  Brj'^ozoa  and  cystid  fauna  found 
a  little  higher  in  the  lower  third  of  the  Manlius. 

At  Pinto,  Maryland,  near  the  base  of  the  Manlius,  occurs  a  great 
abundance  of  Cladopora  rectilineata  Simpson,  one  of  the  guiding  fos- 
sils for  these  beds.  It  is  also  found  at  Cash  Valley,  near  Cumberland, 
at  about  the  same  zone,  where  occasionally  are  obtained  Acenml<iria{f) 
tna^/jiiolls  Hall,  Halysites^  and  Chonetea  jersey ensis^  three  of  the  leading 
fossils  of  the  "  Coralline  limestone  "  of  Schoharie,  New  York.  At  this 
locality  Spirifer  octocostaUcs^  Nucleosyha  cf.  ventricosa^  and  Rkyncho- 
nella  approaching  R.  campbdlana  are  likewise  found. 

Near  the  middle  of  the  Manlius  there  is  a  zone  of  hard,  massive, 
dark  blue  limestone,  well  shown  near  the  Market  street  bridge,  in  the 
city  of  Cumberland.  It  was  from  this  place  and  horizon  that  Mr. 
Andrews  collected  some  of  his  "Lower  Helderberg"  fossils,  which 
were  described  as  such  by  Hall.  They  are  Merista  typa^  M,  camura^ 
Spirifer  uuideHtus^  S.  octocosfatm^  and  StrophoneHa  genicvlata.  None 
of  these  species  are  known  to  occur  outside  of  the  Manlius,  and  they 
must  therefore  be  eliminated  from  the  Helderbergian  as  now  restricted, 
which  begins  with  the  next  formation  or  Coeymans.  The  exact  locality 
of  the  type  specimen  of  Sjyh^roeystites  multifasciatv^  is  not  known, 
but  it  could  have  been  found  only  in  the  Manlius  horizon  about 
Cumberland. 

In  the  ballast  quarries  of  the  Baltimore  and  Ohio  Railroad,  near 
Keyser,  West  Virginia,"  may  be  seen  to  good  advantage  an  extended 
section  not  only  of  the  Manlius  and  about  100  feet  of  the  Salina,  but 
also  of  the  entire  Coeymans  and  New  Scotland  formations.  The 
lowest  zone  {^f)  does  not  yield  the  corals  of  the  "Coralline"  horizon, 

« It  is  reported  that  this  railroad  had  spent  upward  of  $2,000,000  in  this  quarry 
during  the  past  three  yearn.  The  great  amount  of  work  thus  represented  has  made 
it  poeeible  to  gather  a  new  and  unique  Manlius  fauna. 
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but  the  brachiopods  associated   with   them,  and  mentioned  above, 
occur  here. 

Zone  4</  is  the  most  interesting  faunaily,  and  is  marked  by  a  great 
abundance  of  the  cystid  Sphferoei/Htite^  multifmcmfy^.  Assoc-iated 
with  this  species,  but  as  a  rule  far  less  abundant,  occur  ton  new 
species  of  cystids,  several  new  crinoids,  Sjnrlfer  vH>de/ftuM  and  S,  va- 
7nixenu  in  profusion,  Rhynchotrema  formma^  and  many  other  fonns. 
Immediately  above  {^c)  occur  numerous  fine  specimens  of  that  little- 
understood  fossil  Camar(H^imvi$:  also  Calyine^ie  cawerata  and  Ti^<i- 
ciiUfefi  gyracantJim,  Then  comes  a  zone  with  a  new  form  of  Crypldxda 
near  G,  galeafa. 

The  Manlius  may  also  be  studied  to  advantage  at  the  Devil's  Back 
Bone  near  Cumberland.  At  this  i)oint  the  fonuation  is  less  shaly, 
with  more  pure  dark  blue  limestone,  and  the  fauna  is  somewhat 
different  because  the  fossils  are  derived  from  slightly  diflFercnt 
horizons  than  at  the  Keyser  quarries.  For  the  sake  of  completeness 
the  Manlius  part  of  the  section  is  here  given: 

D.  B.  B.  a.  Thin-be(Uie<l  shaly  limestone  alxjunding  in  Bryozoa  of  the  genera 
Fenestella^  Pdypora,  iHUodictya,  Orthopora^  Drymotrypa,  Sticta})orin(ty  Baio^trnn^Ua, 
and  Lioclema;  also  Orthotheteg  defomni^y  Rhynchotrema  formom^  and  very  rarely 
Sphceroryniiteg  muliifasnatfii< 32  feet. 

D.  B.  B.  b.  Maasive  hard  dark  blue  limestone,  the  upper  7  feet  abounding  in  a 
new  form  of  Gypidula.  Just  below  this  horizon  are  found  Merisla  typa,  Spirifer 
modestuSf  S.  vamixemiy  Slrophonella  gndeuUita,  Orihothetes  deformUj  and  rarely 
Tentaculites  gyr(tcanthwi 26  feet. 

D.  B.  B.  c.     Thin-bedded  limestone  with  slender  Bryozoa  of  the  genuB  Orthopom  and 

rarely  a  Otmarocrinus 32  feet. 

About  20  feet  more  of  the  beds  below  are  regarded  as  Manlius. 

From  this  it  is  seen  that  the  faunuhe  of  the  Manlius  are  not  constant 
even  w^ithin  so  small  an  area  as  25  miles  around  Cumberland.  For 
instance,  at  Kej^ser,  West  Virginia,  the  lower  third  swarms  with  cys- 
tids, while  elsewhere  these  fossils  are  very  rare.  At  the  DeviPs  Back 
Bone  there  is  a  bed  7  feet  thick  abounding  in  a  Gypiduhx  of  small 
size.  At  Keyser  this  form  is  found  higher  up  and  has  increased  in 
size,  while  near  Pinto  it  is  found  still  higher  and  has  developed  into 
the  almost  typical  Gypidula  galmta  of  the  Coeymans.  As  a  rule, 
Stronuttopora  does  not  develop  abundantly  in  the  Manlius,  and  j^et 
near  Hyndman,  Pennsylvania,  just  over  the  Maryland  line,  there  is  a 
bed  5  feet  thick  composed  of  this  form  (see  section  on  p.  ilO).  Gen- 
erally, however,  most  of  the  fossils  occur  in  a  restricted  zone,  and  the 
difference  in  the  faunulte  is  probably  due  to  the  greater  local  develop- 
ment of  certain  groups,  as  the  CVstidea,  Brachiopoda,  Bryozoa,  and, 
more  rarely,  Stmntatopara. 

Coeymans  Umesto7ie.—This  formation  throughout  Maryland  is  fairly 
constant  in  its  lithologic  aspect,  being  a  purer,  heavier  bedded,  and 
tougher  limestone  than  the  xManlius.  Faunaily  it  is,  as  a  rule,  easily 
recognized  by  the  Stromatopora  beds,  which  weatheryi^^  curly  or 
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nodular  masses.  In  the  vicinity  of  Cumberland  there  are  two  Strm/ia- 
topora  beds,  fairly  constant  in  their  position,  but  at  Keyser,  West 
Virginia,  thej^  are  nearl}'  obsolete.  On  the  other  hand,  at  Hyndman, 
Pennsylvania,  a  few  miles  north  of  Cumberland,  specimens  of  /Stro- 
matopora  are  exceedingly  prolific,  and  to  bring  out  this  development 
the  following  section  is  given,  based  on  two  quarries  just  back  of  the 
village.     The  strata  are  nearly  vertical: 

Partially  covered  elope  of  hill  over  which  occur  many  pieces  oiStToma- 

topora 30  feet. 

Upper  quarry  zone 24  feet. 

Both  walla  of  this  quarry  and  the  intermediate  limestone  are  filled  with 
masses  of  Stromaiopora  of  two  species.  Here  also  are  found  Favositeity 
Aulojfora,  Rhynchospiray  etc. 

Covered  area 90  feet. 

Stromatopora  also  occurs  abundantly  here. 

'  Ix)wer  quarry  zone 33  feet. 

The  upper  10  feet  of  limestone  have  an  abundance  of  a  small  form  of 
Gypldula  galeata.    The  lower  5  feet  abound  in  Stromaiopora. 

Thin-bedded  limestone  and  shales,  about 30  feet. 

The  fossils  are  those  of  the  cystid  zone  of  the  Keyser  quarries. 

a5     f  N(xiular  limestone,  quarried 50  feet. 

:§    I      Thin-bedded  dark  blue  limestone  containing  Jjeperditia,    This  is  the 
$.   I         transition  zone  to  the  Salina  formation. 

jVf-fr  Scotland  and  Becinift  llinestone, — The  Coeymans  limestone 
pas.ses  without  break  into  the  New  Scotland.  In  the  upper  15  to  20 
feet  of  the  former  the  typical  Helderbergian  fauna  appears,  yet  the 
diagnostic  fossil  Sj)!rlfe*r  maerojdeura  is  not  found  here,  but  above, 
in  the  massive  gray  cherty  limestone  from  40  to  50  feet  in  thickness. 
This  limestone  is  very  constant  in  oc<;urrence  throughout  western 
Maryland,  and  may  be  seen  to  best  advantage  in  the  Corrigansville 
quarry  near  Cumberland,  and  again  at  the  Twenty-first  Bridge  of  the 
Baltimore  and  Ohio  Rjiilroad,  near  Keyser,  West  Virginia. 

The  fossils  thus  far  secured  are  those  of  the  typical  area  for  this 
horizon  in  Albany  County,  New  York.  Almost  nothing  new  occurs 
in  Marj'land,  but  a  marked  difference  in  this  fauna  is  the  almost  total 
absence  of  the  prolific  brj'ozoan  development  of  New  York. 

These  heav3'-bedded  cherty  limestones  gradually  pass  upward  into 
shales,  of  which  20  feet  are  present  in  western  Maryland.  They,  in 
part  at  least,  belong  with  the  New  Scotland,  since  Splrifer  wac7'o- 
pleura  has  here  been  found  in  the  lower  third.  Less  than  60  miles  to 
the  east  of  Cumberland,  at  Cherry  Run,  West  Virginia,  the  New  Scot- 
land limestone  (there  is  no  shale  present)  continues  without  break  into 
the  gray  arenaceous  Becrait,  and  here  may  be  gathered  a  fauna  not 
to  be  had  about  Cumberland.  This  occurrence  shows  that  while  the 
Helderl>ergian  sea  was  continuous  east  of  Cumberland,  west  of  it 
there  may  have  been  land  conditions  or  possibly  a  shallow  sea  in 
which  almost  no  deposits  were  laid  down.     At  several  localities,  ho%^^ 
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ever,  more  than  20  miles  apart,  this  New  Scotland  shale  horizon  is 
always  about  20  feet  thick,  upon  which  follows  conformably,  but 
with  a  sharp  lithologic  difference,  the  black  siliceous  shale  of  the 
Lower  Oriskany. 

A  noteworthy  fact  connected  with  these  shales  at  Twenty-first  Bridge 
is  the  occurrence  of  manganese-phosphatic  nodules,  which  have  the 
general  aspect  of  those  dredged  from  the  present  deep  seas.  These, 
however,  in  this  case  do  not  indicate  deep  waters,  since  the  strati- 
graphic  evidence  denotes  a  shallow  sea  before  and  after  New  Scotland  ', 
time  in  the  Cumberland  area. 

Oriskaaiy  formation. — In  western  Maryland,  upon  the  shale  beds 
of  the  New  Scotland,  and  sharply  separated  from  it,  lies  the  black 
siliceous  shale  with  a  meager  fauna.  That  collected  recalls  the  Oris- 
kany of  Camden,  Tennessee,  and  point  to  an  older  stage  than  the 
Oriskany  as  usually  known.  This  horizon  gradually  passes  upward 
into  the  arenaceous  limestone  containing  the  well-known  Oriskany 
fauna.  It  does  not,  however,  occur  in  full  force  until  nearly  200 
feet  above  the  base  of  the  formation,  and  the  fauna  then  continues 
through  the  upper  150  feet.  It  is  these  uppermost  Oriskany  beds, 
just  across  from  Cumberland,  along  the  banks  of  the  Potomac  in 
West  Virginia,  which  now  furnish  the  local  collectors  with  fine 
fossils.  Mr.  Andrews,  however,  secured  the  specimens  described  by 
Hall  mainly  from  two  quarries,  now  abandoned,  in  the  city  of  Cumber- 
land. One  of  these  is  on  Green  street,  below  the  Episcopal  Church, 
and  the  other  is  back  of  the  German  Lutheran  Church.  Both  are 
in  the  upper  75  feet  of  the  Oriskany,  as  in  the  Green  street  quarry 
the  Marcellus  shales  plainly  mark  the  top  for  measurement.  How- 
ever, at  these  quarries,  and  particularly  in  the  one  back  of  the 
German  Lutheran  Church,  on  Schriver's  hill,  the  excavation  was 
carried  far  below  the  surface  into  lower  layers  that  are  not  shown 
in  West  Virginia.  This  explains  why  ceilain  forms,  as  Spirifer 
Gumherlandiie^  S.  trihuUa^  etc.,  no  longer,  or  but  rarely,  are  found 
about  Cumberland. 

A  peculiar  condition  of  leaching  of  the  Oriskany  in  this  locality  has 
made  it  possible  to  secure  its  fossils,  completely  weathered  out  of  the 
inclosing  rock,  as  siliceous  pseudomorphs.  This  condition  is  restricted 
to  Cumberland,  and  the  reason  for  it  will  be  shown  presently.  So 
many  of  these  delicate  fossils  have  been  sent  out  by  local  collectors 
that  it  has  become  a  general  belief  that  they  can  be  secured  anywhere 
in  the  Oriskany  of  Maryland.  Regarding  this  preservation  Hall''  has 
written: 

While  in  the  State  of  New  York  the  accessible  portions  of  the  rock  furnish  us  for 
the  most  part  with  casts  of  its  fossils,  or,  if  beyond  the  reach  of  weathering,  with  a 
compact  mass  of  calcareous  sandstone  in   which  the  fossil  remains  are  closely 
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imbedded,  we  find,  in  Maryland  and  Home  parts  of  Virginia,  that  in  the  friable  sand- 
stone the  shells  are  entirely  silicifietl  and  (pite  free  from  adhering?  stone,  so  that  the 
exterior  markings  and  internal  structure  are  perfectly  preserved;  the  interior  being 
quite  hollow,  or  filled  only  with  loose  sand.  In  these  localities,  not  only  do  we  find 
the  cavities  of  large  gasteropods  with  no  more  adhering  matter  than  those  of  the 
Tertiar}'  sands,  but  more  unfrequently  the  delicate  internal  apparatus  of  the  Brachi- 
opod  is  almost  entirely  preserved. 

Mr.  R.  B.  Rowe^  was  the  first  to  explain  the  cause  for  this  restricted 
leaching  out  of  the  Oriskany  fossils  and  their  occurrence  in  "  sand 
pockets."     He  writes: 

Most  of  the  fine  collecting  grounds  for  Oriskany  fossils  in  this  region  are  within 
five  or  ten  minutes  walk  from  the  hotels  in  Cumberland.  The  disintegration  of  the 
sandstone  has  been  carried  on  there  much  more  completely  than  at  any  other  place, 
and  has  been  due,  no  doubt,  to  the  cutting  of  the  Potomac  River  and  Wills  Creek 
across  Knobley  Mountain  and  Shrivers  Ridge. 

The  constant  downward  percolation  of  the  water  from  the  Potomac 
River  and  Wills  Creek,  when  both  flowed  over  this  part  of  Cumber- 
land, has  carried  away  the  calcareous  material  of  the  Oriskany  arena- 
ceous limestone  and  the  fossils,  and  has  partially  replaced  the  latter 
with  .silica.  As  leaching  continued,  all  the  calcareous  material  was 
finally  removed  and  more  or  less  large,  partially  empt}^  pockets  or 
caves  were  formed,  filled  with  loose  sand,  in  which  the  fossils  are  found 
at  times  in  considerable  quantity. 

In  western  Maryland  the  Oriskanian  is  present  in  greatest  volume, 
and  it  continues  so  both  to  the  north  and  south  along  the  strike  of  the 
Cumberland  Appalachian  folds.  Eastward  the  lower  black  shale 
rapidly  disappears,  and  at  its  most  eastern  outcrops  the  upper  portion 
is  generally  much  reduced  in  thickness  and  the  calcareous  material  is 
usually  absent.  Here  the  Oriskany  closely  resembles  the  Tuscarora 
sandstone  near  the  base  of  the  Ontaric.  The  most  easterly  locality 
for  the  Oriskany,  near  the  old  shore  line,  shows  a  depth  of  only  50 
feet,  while  but  8  miles  west,  at  Hancock,  it  is  225  feet  thick. 

The  thickness  of  the  Oriskany  is  variable.  On  the  Winchester  road, 
at  Pinto,  the  Upper  Oriskany  is  almost  entirely  absent.  At  the  Devils 
Back  Bone  it  also  is  decidedly  thinner  than  at  Ridgely.  These  facts 
lend  additional  support  to  the  evidence  that  western  Maryland  was  a 
land  area  during  Onondaga  time,  when  the  Oriskany  formation  was 
locally  considerably  removed. 

The  small  Lower  Oriskany  fauna  thus  far  collected  is  nearly  all  new, 
and  the  Upper  Oriskany,  also,  has  yielded  a  number  of  new  forms 
since  Mr.  Andrews  made  his  collection. 


<»The  Paleodevonic  formations  of  Maryland,  a  study  of  their  stratigraphy  and 
faunas.  A  dissertation  presented  to  the  board  of  University  Studies  of  the  Johns 
Hopkins  Univereity  for  the  degree  of  Doctor  of  Philosophy,  May,  1900.  This  thesis 
will  be  published  by  the  Geological  Survey  of  Maryland  in  the  volume  devoted  to 
the  Devonic  formations. 
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COMPOSITK    SECTION    OF    THE   LOWER   DEVONIC    AND    ONTARIO    OF 

MARYLAND. 

The  Marcellus  stage  of  the  Middle  Devonic  rests  directly  upon  the 
eroded  Oriskanian.  No  Esopus,  Schoharie,  or  Onondaga  deposits 
occur  in  Maryland  or  farther  .south. 
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la.  Heavy-bedded  arenaceoiu  limestone,  ifradually  ehaui^iiig  downward  into  a 
black  chert  or  siliceous  shale.  In  the  lowe.«rt  beds  are  found  Spirifrr  rtt»- 
berlandite,  S.  concinnoides,  and  Eatonia  gitiuaUi.  Fossils,  however,  an?  rare 
until  100  feet  above  the  baae  of  this  division,  where  the  chaiacteriring 
Hipparionyz  fauna  attains  greater  Individual  and  specific  representation, 
culminating  in  the  upper  100  feet,  the  present  source  for  nearly  all  of  the 
Cumberland  Oriskanian  fossils 2,>s  feet. 

lb.  Bedded  and  nodular  black  chert  and  siliceous  shale,  with  a  spiir»e  fauna 
distinct  from  the  HippaHonyx  fauna  above  and  from  the  Helderberjrian 

below 90  feet 

Near  the  base  are  found  Anoplotheca  ftabeUitce,  Ijeptostrvphia  aretimu*- 
rula,  and  Ostraoodu.  Just  below  the  middle  occur  A.  ftabelUtfH,  Spiri/rr 
tribuli*,  S.  jKiucirostaln,  Bcachia  suestiana  immatura.  AnojAia  nurUxdn, 
Pholidop»  miiUilameUosa,  TnUaculites  acvia,  and  DiaphoroiUoma  dr^fmaium. 
Near  the  top  is  an  abundance  of  Ostracoda  and  ChotuieH  hu(i»/nica. 


(In  western  Maryland  the  Bet^raft  is  not  present  or  is  not  aormally 
developed.  Ninety  miles  ea«t  occur  the  following  beds,  completing  the 
interval:)  , 

2a.  Dark  blue  arenaceous  limestone,  with  lumps  of  black  chert.    The  fauna  i»  ; 
most  abundant  in  the  upper  half,  where  Ecnsedjrria  leqtUradiata  is  the 

characteristic  fossil.    No  Spirifer  macropkura  occur  here about  85  feet 

Other  fossils  are  RhipidomeUa  aggimilis,  RhynchoneUa  eniinetvf^  laige 
Eatonia  mediali$,  small  .1.  Jlat^UUes,  Spirifer  rydoptents,  S.  eoncinnui, 
Cyrtina  rostrata,  etc. 
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^The  remainder  of  the  section  w  complete  in  western  Maryland.) 
2b.  80ft,  bluish  argillaceous  shales,  with  some  harder  layers  and  oi*casional 
manganese-phosphatic    nodules;   Chondes    hcUierbcrgist  Rowe,    MeriMdla 
arcuaia,    Tremat&spira  midtistriata,  Spirifer  macropleura,   Orthothet/s  wool- 

xcorthanus,  Stropheodonia  becki,  etc 20  feet 

2r.  Massive  gray  limestone,  with  bands  of  chert,  becoming  thin-bedded  above. 

with  partings  of  shale;  characterized  by  Spirifer  viacrojylenm 4-1  feet 

The  fauna  can  be  collected  to  better  advantage  around  Cumberland- 
Some  of  the  species  are  Edriocrintts  pociUiformis,  IkUmanella  pcrelegane, 
RhipidoineMa  obtata,  Eatonia  nngulari*,  E.  j)ccvUari»^  E.  mcdialis,  Anoplo- 
theca concava,  Tremato^pira  muitistriata,  I\irasyga  dcweyi,  Spirifer  jx^rlamel- 
loms.  S.  rnacropleura,  S.  ryrloptenitt,  Platyeeras  ftpirdle,  Phaeopft  lopani,  ote. 

3a.  Massive,  regularly  Tjedded,  blue-gray  limestone.  It  is  the  prominent  ridge 
of  the  "Devils  Back  Bone,"  near  Cumberland.  At  the  top  are  found 
typlottl  Oifpidulti  (/alcata,  Spiriffr  njcltipterun,  and  stems  of  Lepodocri- 
«M* ^ 16  feet 

36.  Shaly  limestone  without  fos.sils 1  fcMU  G  inches. 

3c.  Mas.sive,  regularly  bedded,  blue-gray,  unfossiliferous  limestone 22  feet 

3d.  Heavy-bedded  nodular  limestone,  filled  with  Siromatopora  (locally  known 

as  the  first  StromatojMmi  hv6) '  v^^Tt '"  ^^^  ^  inches. 

3<!.  Heavy-bedded  blue  limestone,  almost  W^fii'6&^  ^;W(aopO'^  -  • 25  feet 
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DESCRIPTIONS  OF  HORIZONS. 


y.  Sec'Oiic!  Stromatoponi  bed.  abounding  in  a  few  species  of  corals 9  feet. 

(At  Key.ser  at  about  thi.s  zone  occur  vast  numbers  of  TentaculUes  gyracan- 
thw.) 

'iff.  Thin-bedUed  nodular  limestone,  with  occaMonal  Stromatopora 10  feet. 

3A.  Heavy-bedded  grayish  limestone,  with  layers  of  <'hert  more  prominent  above 
and  below.    Fossils  rare,  Atrifpa  reticularis  and  L.  rhmnboidalis. 

82  feet  6  inches. 
(It  is  probable  that  a  part  of  this  zone  is  represented  in  4a  of  the  next 
section,  near  Keyser,  West  Virginia.) 
Base  of  Devonic. 
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Top  of  Ontaric.    No  break  in  deposition. 

He«ivy-bedded  solid  blue  limestone .    No  fossils  seen 34  feet  6  inches. 

A  solid  blue  limestone,  filled  with  a  small  form  of  Offpidula  near  O. 
ffalcata 2  feet. 

Heavy-bedded  impure  limestone,  with  an  abundance  of  Camarocrinus  and 
more  rarely  T/mtaculitf»  ffyraranthm,  Calymaic  catncrata,  and  a  new  species 
of  cystid 6  feet. 

Thin-bedded  shaly  limestone  and  shale  deeply  weathered.  Throughout 
this  zone  f^phxrocystHea  miUtifa8Ciatu«  abounds  in  great  numbers  with 
Spir(fer  modegtus,  RhynchoneUa  fonnom,  etc 37  feet. 

A  solid  blue  limestone ^ 2  feet  4  inches. 

Thin-bedded  shaly  limestone  like  Ad.  Toward  the  ba.sc  occur  A^ucfeosptra, 
RhynchoneUa  like  campbclUxna,  and  Spirijer  octf*c<nttatu8..  .28  feet  G  inches. 
(The  upper  part  of  the  following  or  Pinto  section  terminates  at  the  Win- 
chester road,  where  the  lowest  Manlius  abounds  in  Cladopora  rcctUineata, 
FhtH)9ites  hdderberffise prsecederu,  and  the  brachiop<>ds  just  mentioned.) 

Massive  light-gray  limestone,  becoming  more  and  more  nodular  toward  the 
top.    The  only  fossil  seen  is  a  bryozoan,  Cyphi)tryjm,  new  species. .  .95  feet. 

At  base,  thin-l>edded  gray  limestone,  changing  to  shales  in  the  upper  half; 
fossils  obscure,  almost  absent 210  feet. 

Thin-bedded  dark-blue  limestone.  Toward  the  ba.se  occur  rarely  Tentacu- 
lUes  ffyracanthus;  more  commonly  Orlhothctrs,  new  species,  RhynchoneUa 
Inmdlala,  small  MeristeJlu,  Rhyncho»pira,  Murchigonia,  and  ostracwls  of  the 
genera  BolUa  (near  B.  darkei  of  the  Niagara)  and  h'Ucdmin 135  feet. 

Thin-bedded  dark-blue  limestone,  with  occasional  papery  shales;  small 
MeristeUa  and  LeperdUi<i.  A  single  i>late  of  IWseaspi*  bitruncata  was  found 
here 85  feet. 

Thin-bedded  ribbon  limestone  weathering  into  pinnacles;  small  McrisUUa 
and  2>pcrc?rtwi  like  alia  common 200  feet. 

Thin-bedded,  somewhat  crumpled,  dark-blue  shales  with  thin  bands  of 
limestone 50  feet 

Calcareous  shales,  dark  blue  in  color,  with  thin  bands  of  limestone,  dolo- 
mite, and  occasional  sandstones;  Ijcperditin 200  feet. 

Fourth  cement  rock;  Leperditia  common 15  feet. 

Blue-gray  shales,  with  thin  arenaceous  and  calcareous  layers 16  feet. 

Third  cement  rock U  feet. 

Greenish  shales  with  some  calcareous  and  arenaceous  layers;  Ostnicoda. 

55  feet. 

Second  cement  rock ;  Ix'perdUia  and  BoUia 18  feet. 

.  Massive  inagnesian  limestone  toward  the  top,  with  beds  of  shale  toward 
the  bottom;  O.stracoda 14  feet. 

Fir>t  cement  rock;  BoUia,  Beyrichia,  and  Leperditia 9  feet. 

Greonish-gmy  and  mottled  dark-brown  and  olive  sandstones.  .3  feet  6  inches. 

Disintegrated  yellow  rock.  First  occurrence  in  this  section  of  leperditia, 
which  is  abundant  along  with  BoUia  near  B.  clarkei  and  Octonaria.  .8  feet. 
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6a. 


6d. 


Thin-bedded  sandstones 2  feet  6  inches 

Orayish-black  shales  abounding  in  poorly  preserved  Bryozoa. 

13  feet  6  inches. 
Black  shales,  with  thin  bands  of  sandstone  and  some  layers  of  limestone: 

Ostracoda  abundant 22feei. 

Thin-bedded  dark-blue  limestone;    fossils  common  toward  the  bottom: 
Ovtracwla  in  great  profusion,  RhynchoneUa,  Rhynehotpira,  TrntacvlUa,  etc. 

225feeU 
6r.  I>ark-blue  limestone  with  thin  shale  partings;  much  folded.    (Spring  here.) 

Thickness  estimated 70  feet. 

(The  Pinto  section  continues  exposed  for  169  feet  lower.  The  remainder 
of  the  section  is  again  taken  up  10  miles  east,  at  Wills  Creek,  near  Cum- 
berland, and  is  supposed  to  include  the  above-mentioned  159  feet  of  the 
Pinto  section.) 

7a.  Shales  and  fossiliferous  limestone,  mostly  concealed SS  feet. 

Ih.  ReddLsh  shale,  with  a  few  thin  limestone  bands  (concealed  in  part;  may 

(*ontain  the  upper  iron-ore  band  of  o  inches) 29  feet 

7r.  Fossiliferous  gray  shale  and  blue  limestone,  with  bk  feet  of  shaly  sandstone 

near  the  bottom 28  feet 

7rf.  Reddish  fossiliferous  shale 24  feet. 

le.  Concealed 238  feel. 

7/.  Lower  f ossi  1  i  f erous  ore 10  feet 

Ig.  Rusty  olive  shale 17  feet 

Ih .  Fossiliferous  olive-colored  shale 85  feet 

7i.  Rusty  shales  above,  followed  by  gray  sandstone  interstratifled  with  olive 

shales) 36  feet 

Ij.  Olive-colored  shales,  with  thin  beds  of  brownish-gray  quartzite 27  feet 

8.  Snow-white  to  light-gray  quartzite,  In  places  a  lino  conglomerate:  Arthn^k^- 

ctts  harlani,  the  only  fossil 287  feet 

9.  Interbedded  dull  red  sandstones  and  shales.    In  Wills  Creek  gorge  fiSD  feet 

can  be  seen,  but  the  total  thickness,  on  the  basi.*4  of  that  in  Bedford  County, 
Pennsylvania,  is  probably  not  lees  than  7S0  feet. 


'  Hudson  River  shales." 
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OBSERVATIONS  ON  THE  NUMBER  OF  YOUNG  OF  THE 
LASIURINE  BATS. 


By  Marcus  Ward  Lyon,  Jr. , 

Aidj  Divinon  of  Mammah. 


There  \&  a  very  general  belief  that  the  number  of  young  produced 
at  a  btrth  by  bats  is  usually  one,  or  at  most  two,  so  that  a  recent 
writer*  says:  "  Such  an  occurrence  as  four  young  in  a  bat  is,  I  believe, 
unheard  of;"  and  rather  doubts  the  correctness  of  the  observations 
of  an  experienced  collector  who  recorded  an  adult  female  of  ImhI arm 
hf/realijf  Holin^i  with  that  number  of  young. 

While  the  rule  for  most  bats  is  one  or  sometime«  two  offspring  at 
parturition,  yet  a  careful  examination  of  material  and  the  litemture 
shows  the  number  of  young  produced  at  a  time  by  memlwrs  of  the 
genus  LasitiTiis  and  probably  Dcu^ypterus  is  usually  double  that  num- 
ber. This  might  safely  be  inferred  from  the  fact  that  four  mammas 
are  found  in  bats  of  this  group,  as  has  been  noted  by  several 
writers.*  In  all  other  bats,  so  far  as  the  writer  is  aware,  there  are  two 
mammae,  each  of  which  is  placed  near  the  middle  of  the  outer  border 
of  the  pectoral  muscle.  In  the  Lasiurine  bats,  in  addition  to  these  two, 
there  is  a  second  pair,  located  more  posteriorly,  each  mamma  of  which 
is  nearer  the  back  and  pretty  well  up  under  the  wing.  (See  fig.  3, 
Plate  XVII.) 

As  to  the  number  of  young  in  LaainruH^  Professor  Wilder  found 
three  embrv'os  in  each  of  two  specimens  of  L.  boredlln  from  Massa- 
chusetts. Dr.  Harrison  Allen  ^  refers  to  two  embryos  of  Z.  horealin 
as  twins.  An  examination  of  the  material  in  the  U.  S.  National 
Museum  gives  the  following  results:  A  pregnant  female  of  DhsluruH 
hlomevffle!  from  Paraguay  (No.  106631)  shows  on  dissection  three  well- 
developed  fetuses,  each  with  its  own  membranes  and  placenta.  There 
are  also  in  alcohol  three  embryos  from  the  same  locality  (Nos. 
105636-8),  which  the  collector,  Mr.  W.  T.  Foster,  says   were  taken 


«()l<ifield  Thomas,  Ann.  Mag.  Nat.  Hist.,  7th  ser.,  IX,  April,  1902,  p.  288. 

^Wilder,  Popular  Science  Monthly,  VII,  1875,  p.  652.  Merriam,  Mammals  of  the 
Adirondacksy  Trans.  Linn.  Soc.,  New  York,  II,  1886,  p.  81.  Miller,  North  American 
Fauna,  No.  13,  October  16,  1897,  pp.  105,  115. 

<^Contrib.  Zool.  Lab.  Univ.  Penn.,  I,  1895,  No.  2,  p.  22. 
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from  No.  1055S6,  an  adult  female  of  Z.  hlo88eviU<4,  The  embryos 
are  all  united  by  shreds  of  membranes  and  uterus,  so  that  there  is  no 
doubt  they  came  from  one  parent.  A  specimen  of  Z.  horeaVm  from 
lUinois  (No.  14273),  preserved  in  alcohol  contains  two  fetuses. 

The  most  interesting  specimens  in  this  connection  are  Nos.  114041  18, 
an  adult  female  nursing  four  young,  brought  into  the  Nationa.1  Museum 
alive  by  Mr.  J.  C.  Lawson,  of  Washington,  District  of  Columbia,  on 
June  18, 1902.  Photographs  of  the  living  family  were  secured  shortly 
before  the  mothers  death  and  are  reproduced  in  Plate  XVII.  A  young 
one  was  at  each  of  the  adult's  nipples,  where  it  held  on  with  great 
tenacity,  having  in  its  mouth  a  good  deal  of  its  mother's  hair  into 
which  its  hooked  milk  teeth  firmly  caught.  As  Dobson  has  suggested, 
it  is  probably  for  the  purpose  of  holding  securely  to  their  mothers 
that  the  milk  teeth  of  bats  differ  in  form  from  those  of  other  mam- 
mals. 

The  ioUo wing  table  shows  the  weights  (taken  while  living)  and  siz»» 
of  the  family.  It  is  seen  that  the  young  ones  were  less  than  a  third 
grown  as  to  weight  and  about  half  grown  as  to  linear  measurements. 
The  combined  weights  of  the  four  young  amounted  to  12.7  grams, 
while  the  mother  weighed  but  11  grams. 

Mother  and  young  of  Lasiurua  borealis. 


Description.  Weight.  \  ^wSfv  '       Tail-     I  Forearm. 


Weight. 

licn^th, 
body. 

Tail. 

Grams. 

mrh. 

mm. 

11.0 

58 

48  ' 

3.5 

34 

18  . 

3.5 

33 

18 

«.o 

33 

16 

2.7 

34 

18 

i 

(Tranu.  mrh.  mm.  vim. 

114044,  adult  female 11.0  58  48'  41 

114045,  young  female ....           3. 5  34  18  22 

114046,  young  female ....            3. 5  33  18  I  22 

114047,  young  female  . . . .  l           H.  0  i  33  16  20 

114048,  young  male 2.7  34  18  21 


No  direct  observations  have  as  yet  been  made  on  the  breeding  of 
LaHiurus  ciiwreu^  and  Dasypteriis  interm^ius^  and  there  are  no  exam- 
ples of  pregnant  females  of  these  bats  in  the  National  Museum  collec- 
tion, but  it  seems  safe  to  predict  that  when  the  right  material  is 
obtained  and  good  observations  made  it  will  be  found  that  the  females 
of  these  species  bring  forth  as  many  young  at  a  birth  as  do  those  of 
the   Lasiurm  horeaUs  group. 

EXPLANATION  OF  PLATE  XVIL 

All  the  figures  are  reprcwluced  from  photographs  taken  by  Mr.  Dodge,  of  the 
dejxartment  of  photography. 

Fig.  1.  Ladurus  borealis^  from  Washington,  District  of  Columbia,  mother  with 
four  young  (Nos.  114044-48)  photographed  while  alive,  lying  "on  her  back.  The 
interfemoral  membrane  is  held  out  to  prevent  her  from  partly  covering  the  yoanj: 
with  it.     About  seven-eighths  natural  size. 

Fig.  2.  The  same,  mother  with  the  four  young  attached  hanging  from  a  twig. 
About  three-fourths  natural  size. 

Fig.  3.  Ikmjpterus intermedius,  adult  female  in  alcohol  (No.  59533),  showing  the 
two  mamnuc  of  the  left  side.  The  hair  has  evitlently  been  worn  awinj^from  around 
the  nipples  by  nursing  young.     About  five-sixths  natural  size;^        o 
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NOTE  ON  THE   SEA    ANEMONE,   SAGARTIA    PAGURI 

VERRILL. 


By  J.  Playfair  McMuheich, 

Of  the  Univerftity  of  Michigan. 


In  1869  Verrill  described  briefly  an  actinian  obtained  by  Stimpson 
in  the  China  Sea,  where  it  was  found  adherent  to  the  chela  of  the 
pagurid  Dioge?)£s  edwardsti  (De  Haan).  It  had  been  termed  in  manu- 
script by  Stimpson  Carcinophlhis paguri^  but  Verrill  correctly,  though 
evidently  with  some  doubt,  referred  it  to  the  genus  Sagartia,^ 

Specimens  of  Diogeties  edwavd^ii  collected  by  Messrs.  Jordan  and 
Snyder  at  Wakanoura,  Kii,  Japan,  and  now  in  the  National  Museum, 
bore  upon  the  larger  chela  and  also  upon  ^ae  shell  which  they  inhabited 
an  actinian,  specimens  of  which  were  sent  me  for  identification  by  the 
U.  S.  National  Museum.  They  proved  to  be  the  species  described  by 
Verrill,  and  since  the  original  description  contains  no  details  regard- 
ing the  anat/omical  characteristics,  it  has  seemed  advisable  to  make  a 
brief  statement  concerning  these. 

The  base  is  adherent,  broader  than  the  column  and  thin;  no  definite 
chitinous  membrane,  secreted  by  the  base,  was  observed.  The  column 
is  low,  forming  in  the  contracted  specimens  a  low  dome,  or  in  the 
more  expanded  individuals  a  short  cylinder.  The  walls  are  destitute 
of  tubercles  or  verrucse  and  showed  on  surface  view  no  indications  of 
cinclides,  although  Verrill  was  able  to  distinguish  these  structures  in 
the  individuals  he  examined,  stating  that  ^'  openings,  which  appear  to 
be  cinclides,  are  sparingly  scattered  over  the  surface,  arranged  in 
imperfect  row^."  Thej'  are  undoubtedly  present,  since  I  observed 
one  in  sections  of  the  column  wall;  it  had  an  acontium  lying  in  it  and 
seemed  to  be  an  ectodermal  invagination. 

The  margin  is  smooth  and  there  is  no  fosse.  The  tentacles  are 
slightly  exposed  in  all  the  specimens;  they  are  short  and  conical  and 
al>out  ninety-six  in  number. 

Verrill  describes  the  coloration  of  Stimpson's  specimens  to  have 

«  A.  E.  Verrill,  Synopsis  of  the  Polype  and  Corals  of  the  North  Pacific  Exploring 
Expedition,  under  Commodore  C.  Ringgold  and  Capt.  John  Rodgers,  U.  S.  Navy, 
from  1853-1866.  Collected  by  Dr.  William  Stimpeon,  Naturalist  to  the  Expedition. 
Proc  Essex  Inst.,  VI,  1869. 
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Fig.  1.— CBoes-flEcnoN  op 
TENTACLE  OP  SagarHa 
paguri;  ec,  Ectodebm; 
p,  Dark  brown  pigment 

IN  ENDODERM. 


been  ""  pale  orange,  in  contraction  cream  colored  above,  brown  below. 
Tentacles  pale,  annulated  with  two  or  three  gray  rings;  inside  black- 
ish." In  the  present  specimens  the  color  is  a  uni- 
form dark  chocolate  brown.  In  the  endoderra  of 
the  tentacles  granules  of  dark  brown  pigment  oc- 
cur, arranged  in  a  characteristic  manner.  They 
form  two  streaks,  varying  in  breadth,  situated 
either  one  on  each  side  of  the  median  line  of  the 
oral  surface  of  the  tentacle  (fig.  1)  or  else  along  its 
lateral  surfaces,  and  they  seem  to  vary  somewhat 
in  breadth.  This  arrangement  corresponds  with 
Verrill's  statement  as  to  the  blackish  coloration  of 
the  inner  surfaces  of  the 
tentacles,  but  I  was  not 
able  todetermine  the  ex- 
istence of  the  gray  rings  which  he  mentions. 
The  base  of  the  largest  individual  meas- 
ured 2.2  cm.  in  diameter  and  the  height  of 
the  column  (contracted)  0.5  cm. 

The  ectoderm  of  the  column  wall  is  thin- 
ner than  the  mesogloea,  which  on  its  outer 
surface  is  raised  into  numerous  horizontal 
ridges.  The  circular  musculature  is  rather 
feeble,  but  the  sphincter  is  strong  and  of 
the  form  represented  in  fig.  2.  The  longi- 
tudinal muscles  of  the  tentacles  are  moder- 
ately developed  and  are  ectodermal  in  posi- 
tion (fig.  1). 

The  stomatodseum  possesses  two  pairs  of 
but  moderately  developed  siphonoglyphs. 
The  mesenteries  are  arranged  hexamerously 
in  four  cycles  with,  in  some  individuals, 
occasional  representatives  of  a  fifth.  The 
first  and  second  cycles  are  perfect.  The 
longitudinal  muscles  are  well  developed  and 
end  abruptly  at  their  inner  edges,  while  ex- 
ternally they  taper  gradually ;  the  parieto- 
basilars  and  basilars  are  feeble,  and  indeed 
hardly  noticeable. 

Reproductive  elements  were  found  only 
on  the  mesenteries  of  the  third  and  fourth 
cycles.  Acontia  were  present  but  were  not 
abundant. 

The  habits  of  this  form  suggest  its  reference  to  the  genus  Adamsta^ 
but  the  arrangement  of  the  mesenteries  clearly  indicates  it  as  a  mem- 
ber of  the  Sagdrtiina?,  and  it  is  to  be  assigned  to  the  genus  Sagartia. 


Fig.  2.— LoNomTDiNAL  BfecnoN  f)it 
column  yrki.LO¥  Sagariiapagytfi 

showing     SPHINCTER     MUSCLW- 

ec.  Ectoderm,    en,  Endoderm. 


ON  A  SMALL  COLLECTION  OF  CRUSTACEANS  FROM  THE 

ISLAND  OF  CUBA. 


By  William  Perry  Hay, 

Of  Howard  Vnirersiiy,  WashingUm  City, 


In  the  early  spring  of  1902,  Dr.  C.  H.  Eigenmann,  of  the  State 
University  of  Indiana,  visited  the  island  of  Cuba  for  the  purpose  of 
collecting  specimens  of  blind  fish  and  other  forms  of  life  known  to 
inhabit  certain  limestone  caverns  of  that  region.  The  successful  result 
of  the  exploration,  so  far  as  the  fish  were  concerned,  has  already 
been  reported  at  the  Pittsburg  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  which  organization  had  by  a  grant 
of  money  helped  to  defray  Dr.  Eigenmann's  expenses,  but  so  far  as 
I  know  no  report  has  hitherto  been  made  on  the  miscellaneous 
collections. 

The  collection  of  crustaceans,  which  is  contained  in  25  jars  and 
vials,  includes  14  species.  They  were  collected  at  various  points  along 
the  seashore,  in  fresh-water  streams,  and  in  the  caverns.  -Most  of  the 
species  are  well  known  and  have  been  reported  from  the  island;  -all  are 
mentioned  here,  however,  for  the  sake  of  completeness.  Of  the  three 
new  species,  two  belong  to  the  subterranean  fauna  and  are  of  especial 
interest  in  that  they  are  the  first  spelaean  crustaceans  to  be  recorded 
from  Cuba  and  belong  to  genera  which  until  very  recently  have  not 
been  suspected  of  adapting  themselves  to  a  subterranean  life. 

In  the  identification  of  the  shrimps  and  the  Brachyura  1  have 
enjoyed  the  benefit  of  the  extensive  knowledge  of  these  groups  of  Miss 
Mary  J.  Rathbun,  without  whose  assistance  this  paper  would  have  been 
considerably  delayed. 

In  the  case  of  all  new  species  Dr.  Eigenmann  has  allowed  me  to 
deposit  the  types  in  the  collection  of  the  U.  S.  National  Museum  while 
the  cotypes  are-  in  the  collection  of  the  University  of  Indiana. 
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LIST  OF  SPECIES. 

ORDER  ISOPODA. 

1.  Oirolana  cubengisy  new  species. 

2.  Oniscus  asellus  Linnaeus. 

ORDER  DECAPODA. 


3.  Pcdwrnonetes  elgenmanni,  new  species. 

4.  PcUwmonetes  cuheims,  new  species. 
6.  BUhynis  jamaicenm  (Herbst). 

6.  BUhynis  olfersii  {'Wiegmajin). 

7.  BUhynis  acardhurus  (Wi^mann). 

8.  Xiphocaris  elongcUa  (Gu^rin) 

9.  Penseus  brasUiensis  Latreille. 

10.  CambaTus  cubensis  Saussure. 

BRACHYUKA. 

11.  CaUinectes  sapidus  acutidens  Rathbun. 

12.  Epilobocera  cubensis  Stimpson. 

13.  Goniopsis  cruentatfi  (Latreille). 

14.  Ucides  cordatus  (Linnaeus). 

X.  CIROLANA  CUBENSIS,  new  species. 

Types.— C»i.  No.  26348,  U.S.N.M.     Cavern  at  San  Isidro,  Cuba. 
C.  H.  Eigenmann,  Col.,  1902. 

Body  oval,  a  little  more  than  twice  as  long  as  broad,  widest  a  little 
behind  the  middle,  rather  strongly  convex,  and  perfectly  smooth. 

Head  a  little  broader  than  long,  slightly  pro- 
duced in  front.  Mesosome  broader,  with  its 
greatest  width  at  thefif  th  segment;  coxal  plates 
of  the  second,  third,  fourth,  fifth,  and  sixth 
segments  successively  more  enlarged  and  more 
strongly  produced  backward  as  an  acute  angle. 
The  plate  of  the  seventh  segment  is  about  the 
same  size  as  the  one  preceding  it.  Metasome 
narrower  than  mesosome,  of  five  segments, 
each  of  which,  except  the  last,  has  the  lateral 
angles  strongly  produced  posteriorly;  telson 
as  long  as  the  metasome,  its  margins  gently 
curved  and  convergent  for  about  two-thirds  of 
Fig.  i.-ciROLANA  cubensis.  its  length,  and  then  rather  abruptly  strongly 
convergent  to  form  a  short,  obtuse  tip.  The 
eyes  are  altogether  wanting.  First  antenna  with  three  basal  seg- 
ments and  a  short  flagellum  which,  when  extended  backward,  reaches 
slightly  beyond  the  posterior  margin  of  the  first  thoracic  segment. 
Second  antenna  with  five  basal  segments,  and'^l'^fedig,  slender  flagel. 
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lum  which  ma}"  extend  slightly  l)eyond  the  middle  of  the  body,  and 
is  composed  of  about  twenty-nine  segments.  The  mandible,  nmxillee, 
and  maxillipeds  do  not  present  specific  characters  of  importance,  being 
of  the  type  usual  in  the  genus.  The  appendages  of  the  mesosome 
are  of  moderate  strength,  and  are  armed  with  a  few  rather  stout 
spines  and  stiff  setae.  The  branchial  appendages  of  the  metasome  are 
membi-anaceous  and  small;  the  uropoda  are  well  developed,  the  outer 
branch  lanceolate  in  outline,  the  inner  much  broader  and  very  slightly 
longer,  and  with  the  tip  somewhat  acuminate;  both  bi-anches  and  the 
margins  of  the  telson  as  well  bear  a  rather  dense  fringe  of  hairs. 
Color  in  alcohol,  white,  with  no  markings  of  any  kind.  Length,  5  mm. 
This  Isopod,  which  is  reported  by  Dr.  Eigenmann  to  be  abundant, 
is  represented  in  the  collection  by  about  twenty-five  specimens,  all 
from  the  one  locality.  Of  the  species  of  Cirolmut  known  to  inhabit 
American  waters,  C,  niayana^  which  occurs  on  the  coast  of  Yucatan 
and  Colombia,  is  the  nearest  relative  of  the  present  species.  Between 
the  two,  however,  there  are  seveml  important  structural  differences. 
The  physiological  differences  between  this  species  and  all  the  others 
of  the  genus  must  be  very  great  to  admit  of  its  living  in  the  subter- 
ranean streams  of  fresh  water.  It  may  be  added  that  Clrohinu  cuhefi- 
gis  is  very  distinct  from  Cirolunides  te^refisis  Benedict,"  which  occurs 
in  the  waters  which  flow  from  the  large  artesian  well  at  San  Marcos, 
Texas. 

a.  ONISCUS  ASELLUS  Linnseus. 

Five  specimens,  for  which  no  locality  is  given,  appear  to  belong 
here.  They  answer  perfectly  the  description  given  by  Sars^  from 
specimens  collected  in  Norway.  They  are  doubtless  importations 
from  Europe,  and  probably  came  from  Spain,  where  the  species  is 
common. 

3.  PALAMONETES  EIGENMANNI,  new  species. 

Types.— Qs,t.  No.  26349,  U.S.N.M.  Cavern  at  Ashton,  Cuba.  C.  H. 
Eigenmann. 

Carapace  thin,  very  delicate  and  transparent,  in  form  slightly  com- 
pressed near  the  middle  of  the  body  but  rather  broad  anteriorly;  the 
anterior  border,  below  the  eye,  is  produced  as  a  broad,  obtuse  angle, 
which  bears,  near  its  lower  margin,  an  acute,  forwardly  directed 
spine;  this  spine  is  the  anterior  end  of  an  obscurely  marked  ridge, 
which  extends  obliquely  downward  and  backward  along  the  sides 
of  the  carapace.  The  rostrum  is  long,  slender,  compressed,  and 
rather  markedly  upcurved;  on  it«  superior  margin  it  bears  a  row 
of  six  or  eight  slender,  acute  teeth,  which  begins  well  back  on  the 
oirapace  and  extends  forward  to  the  rostrum;  these  teeth  are  directed 

« Benedict,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  616.  .     r^r^oir> 

^Crust.  Norway,  II,  Pts.  9,  10,  1897,  pp.  171,  172.     '''^'' by ^OOglC 
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obliquely  forward:  the  inferior  nmr^n  is  unanDed;  the  tip  of  the 
rostrum  is  acute  and  reaches  forward  to  a  point  opposite  the  distal 
eztreniitie?^  of  the  antennal  scales.  The  eyes  are  much  reduced  in 
size,  are  without  pigment,  and  the  corneal  surface  comes  to  an 
obtuse  point  in  front.  The  first  antenna  has  the  basal  segment  well 
excavated  above  and  provided  with  a  small,  acute  spine  at  the  outer 
distal  angle;  there  are  two  long  and  one  short  flagellar  the  short  one 
slightly  exceeding  the  rostrum,  the  long  ones  somewhat  longer  than 
the  body.  The  second  antenna  has  the  basal  segment  provided  with 
a  small  spine  near  the  distal  end;  the  antennal  scale  is  broad  and  with 
subparallel  margins;  the  tip  is  slightly  rounded,  and  there  is  a  small, 
obtuse  spine  at  the  outer  distal  angle;  the  flagellum  is  slender,  and 
about  twice  as  long  as  the  body.  The  mandible  has  an  incisor  por- 
tion with  three  or  four  sharp  teeth,  a  small  molar  surface  wuth  several 
obtuse  teeth,  but  is  without  a  palpus.  The  third  maxilliped  is  not 
strongly  developed  and  presents  no  characters  of  importance.     The 


Fig.  2.— PALJCMONETE8  EIGKNMAKNI. 


first  pair  of  pereiopods  is  chelate,  and  except  for  its  much  smaller 
size  is  exactly  like  the  second;  the  chela  is  slender  and  weak;  the  car- 
pal segment  is  long  and  slender;  the  meros  is  of  about  the  same  length, 
but  stouter;  the  remaining  segments  short  and  rather  thick.  The 
remaining  pereiopods  are  very  long  and  slender.  The  abdomen  is 
of  the  form  usual  in  this  genus,  but  the  sixth  segment  is  neither 
elongate  nor  compressed;  the  telson  narrows  gradually  from  the  base 
to  the  obtusely  angulate  tip;  on  the  upper  surface  there  is  on  each 
side  at  about  the  middle  and  again  about  one-fourth  the  distance 
from  the  tip  a  small,  appressed  spine,  at  the  tip  there  is  on  each  side 
one  minute  and  one  long,  slender  spine,  and  in  the  middle  a  fringe  of 
seta*.     Color  in  alcohol,  white.     Length,  23  mm. 

Nine  specimens  of  this  interesting  shrimp  were  sent  to  me,  three 
from  Ashton,  two  from  Modestti,  one  from  the  cave  of  Jaiguan,  and 
thro(»,  from  the  cave  at  San  Isidro.  Dr.  Eigenmann  reports  that  they 
were  common. 
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They  differ  very  markedly  from  Palsemonetes  antrorum  Benedict, 
hitherto  our  only  known  blind  Palaemonetes^  in  the  shape  of  the  rostrum 
and  the  character  of  the  chelse.  The  shape  of  the  eye  is  rather  remark- 
able, even  in  a  group,  where  through  atrophy  the  eye  tends  toward  the 
conical  form.  I  know  of  no  other  in  which  it  is  produced  into  a 
blunt  point.  So  far  as  I  have  been  able  to  ascertain,  this  is  the  first 
record  for  this  genus  in  Cuba.  In  the  material  from  San  Isidro  there 
is  one  specimen  which  agrees  in  every  way  with  the  types,  but  the 
other  two  differ  in  such  a  manner  as  to  lead  me  to  believe  that  a  sec- 
ond species  may  be  found  to  inhabit  the  subterranean  waters  of  Cuba. 
The  two  specimens  just  mentioned  have  the  sixth  segment  of  the 
abdomen  two  and  one-half  times  as  long  as  deep,  and  the  antennal 
scale  is  more  slender  and  acute.  Unfortunately,  the  rostrum  of  one  is 
entirely  gone,  while  of  the  other  only  the  abdomen  remains. 


4.  PALAMONBTES  CUBENSIS,  new  species. 

Types.— CsA..  No.  26350,  U.S.N.M.     Palacio,  Cuba.     C.  H.  Eigen- 
mann  Col.,  1902. 

Carapace  of  the  character  usual  in  this  genus,  rounded  above,  slightly 
compressed,  and  prolonged  in  front  into  a  large,  upcurved,  serrated 
rostrum;  at  the  anterior 
margin,  a  short  distance 
below  the  eye,  there  is  a 
minute  incurved  spine, 
and  below  it,  slightly 
back  of  the  margin,  a 
second  larger  spine. 
The  rostrum  is  longer 
than  the  carapace, 
strongly  compressed  and 
serrate  above  and  below; 
the  tip  is  somewhat  up- 
curved  and  the  base  is 
usually  inclined  slightly 
downward  toward  the 
middle,  but  often  the 
basal  half  is  in  line  with 
the  top  of  the  campace; 
the  teeth  on  the  upper 

margin  of  the  rostrum  number  seven  or  eight,  five  or  six  being  dis- 
posed with  some  regularity  from  the  base  to  a  point  anterior  to  the 
middle;  there  is  then  a  toothless  space  which  is  followed  by  two  small 
teeth  close  together  at  the  tip;  on  the  lower  surface  there  are  about 
five  teeth,  the  most  posterior  one  being  the  largest  and  placed  just  in 
advance  of  the  eye.  °  ^'^'"^^  by  ^OOgie 
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Fig.  3.— Pal^monetes  cubknsis.  o,  Carapace.  5,  Second  an- 
tenna, r,  Eye.  rf,  First  a.ntenna.  c.  Mandible.  /,  Third 
maxilliped.    £7,  First  chelate  appendage,    h,  Teeson  and 

SIXTH  ABDOMINAL  APPENDAGE. 


484  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


The  eyas  are  large  and  abundantly  supplied  with  pigment.  The 
first  antenna;  have  the  basal  segment  strongly  excavated,  while  the 
outer  margin  is  expanded  into  a  plate-like  process  which  bears  just 
back  of  the  rounded  tip,  a  small  spine;  the  three  flagelhi  are  slender. 
The  second  antennae  are  very  slender  and  exceed  the  body  in  length; 
the  scale  is  broad  and  long,  but  does  not  exceed  the  rostrum;  there  is 
a  small  spine  on  the  outer  face  of  the  basal  segment  and  another  on 
the  outer  margin  of  the  scale  near  its  tip.  The  mandible  does  not  bear 
a  palpus,  the  incisor  portion  is  provided  with  two  or  three  sharp  teeth, 
while  the  molar  surface  has  three  somewhat  obtuse  ridges.  The  third 
maxillipeds  are  pediform  as  usual,  but  are  small.  The  second  pair  of 
pereiopods  are  chelate  like  the  first  pair  and  exceed  them  slightly  in 
size;  the  cai-pus  is  longer  than  the  hand  and  the  fingers  are  shorter 
than  the  palm.  The  telson  narrows  uniformly  from  the  base  to  the 
small  rounded  tip,  which  bears  five  small  spines.  Color  in  alcohol 
yellowish;  length,  30  mm.  Eighteen  specimens  were  collected  from 
the  following  localities:  Palacio,  8;  Pinar  del  Rio,  7;  San  Cristobal,  8. 

g.  BITHYNIS  JAMAICENSIS  (Herbst). 

Represented  by  one  large  specimen  from  Calabazar. 

6.  BITHYNIS  OLFERSII  (Wiegmann). 

Represented  by  specimens  from  Calabazar  (3),  Pinar  del  Rio  (4), 
San  Juan  (4),  and  El  Sumidero  (7). 

7.  BITHYNIS  ACANTHURUS  (Wiegmann). 
Seven  specimens  of  this  shrimp  were  collected  near  San  Juan. 

8.  XIPHOCARIS  ELONGATA  (Gu6rin). 

A  series  of  seven  specimens  labeled  ** Calabazar"  represent  this 
species. 

9.  PENAUS  BRASILIENSIS  LatreiUe. 

Two  specimens  from  San  Juan. 

10.  CAMBARUS  CUBENSIS  Erichson. 

Two  specimens,  male  and  female.     No  locality  given. 

These  specimens  differ  considerably  from  individuals  from  other 
localities  and  may  represent  an  undescribed  form.  The  abdominal 
appendages  of  the  male  and  the  annulus  ventralis  of  the  female  are 
those  of  C\  ciihensls^  but  there  is  a  well -developed  spine  on  the  side  of 
the  carapace,  the  areola  is  much  narrower  than  usual  (seven  times  as 
long  as  wide),  the  margins  of  the  rostrum  are  raised  into  high,  sharp 
ridges,  the  lateral  teeth  of  the  rostrum  are  well  developed,  and  the 
acumen  is  slender.  ^      ^    .    or>oif> 
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II.  CALLINBCTES  SAPIDUS  ACUTIDENS  Rathbun. 

Five  specimens  as  follows:  Moath  of  Yumuri"  (2),  Pinar  del  Rio  (1 
large  male),  San  Juan  (1  female),  unknown  locality  (1  small  male). 

12.  EPILOBOCERA  CUBENSIS  Stimpson. 

A  small  series  of  two  males,  one  female,  and  one  young  from  Ashton 
and  one  young  from  Modesta  represent  this  species. 

13.  GONIOPSIS  CRUENTATA  (LatreUle.) 

Two  specimens  from  the  mouth  of  the  Yumuri  River,  a  male  and  a 
female.  The  male  is  the  larger  and  more  brilliantly  colored.  The 
female  carries  a  large  mass  of  eggs. 

14.  UCIDES  CORDATUS  (Linnsus). 

Two  specimens  (male  and  female)  from  the  mouth  of  the  Yumuri 
River.  The  male  has  recently  suffered  the  loss  of  two  of  his  legs  and 
hi  beginning  to  reproduce  them.  They  now  consist  of  buds  about 
one-half  an  inch  long  in  which  five  segments  can  be  distinguished,  but 
the  last  three  are  bound  down  tightl}^  against  the  other  two  and 
inclosed  with  them  in  a  chitinous  envelope.  If  the  limb  is  removed 
from  this  capsule  and  extended  it  is  about  25  millimeters  in  length. 

To  what  extent  this  method  of  reproduction  obtains  among  the 
Crustacea  I  am  unable  to  say,  but  I  have  observed  it  in  several  species 
of  Brachyurans.  In  the  Macrura,  on  the  other  hand,  in  the  few  cases 
which  I  have  observed,  the  new  limb  appears  as  a  bud  in  which  the 
segments  are  extended  as  in  the  fully  developed  appendage. 

«The  following  note  ha«  been  supplied  by  Dr.  Eigenmann:  El  Suniidero  is  a  river 
running  in  part  underground  west  of  Pinar  del  Rio.  The  Yumuri  River  is  a  stream 
emptying  into  the  ooean  at  Matanzas. 
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MAMMALS  COLLECTED   BY  DR.  W.  L.  ABBOTT  ON  THE 
COAST  AND  ISLANDS  OF  NORTHWEST  SUMATRA. 


By  Gerbtt  S.  Miixek,  Jr. 

AaiMant  Cfirator,  Division  of  Mammals. 


The  period  from  November,  1901,  to  April,  1902,  was  spent  by 
Dr.  W.  L.  Abbott  in  exploration  of  the  coast  and  islands  of  noiih- 
western  Sumatra.  As  a  result  of  this  work  large  and  exceedingly 
Valuable  collections  were  obtained,  all  of  which  have  been  presented 
to  the  United  States  National  Museum.  This  paper  contains  an 
account  of  the  mammals,  numbering  492  specimens. 

ITINERARY  AND  DESCRIPTION  OF  LOCALITIES. 

Leaving  Singapore  about  the  middle  of  October,  Dr.  Abbott  sailed 
northw^ard  through  the  Strait  of  Malacca.  His  first  collecting  station 
was  at  Loh  Sidoh  Bay,  on  the  west  coast  of  Sumatra,  a  few  miles  south 
of  Acheen  Head,  the  extreme  northwestern  point  of  the  island.  Only 
four  days,  November  5  to  8,  were  spent  at  this  locality,  which,  to 
judge  by  the  remarks  in  the  collector's  field  book,  is  a  moderately 
hilly  region  abounding  in  dense  jungle  and  in  cocoanut  plantations. 
Dr.  Abbott  says  of  this  locality: 

It  was  probably  a  pretty  good  place  for  collecting,  but  one  dare  not  go  far  off,  and 
the  natives  stole  my  traps.  There  was  a  Dutch  patrol  there,  but  the  sei^geant  in 
chaiige  said  it  was  anything  but  safe. 

The  next  locality  visited  was  the  large  island  forming  the  northern 
end  of  the  archipelago  off  the  west  coast  of  Sumatra.  It  is  variously 
known  as  Pulo  Simalur,  Pulo  Simaloe,  Pulo  Si  Malu,  Pulo  Babie,  and 
Hog  Island.  The  first  of  these  names  is  the  one  adopted  by  Dr. 
Abbott;  This  island  is  about  55  miles  in  length  and  is  moderately 
high  and  hilly.  Its  surface  is  well  wooded.  Here  about  six  weeks 
(November  16,  1901,  to  January  2,  1902)  were  spent.  Mammals  were 
collected  at  several  localities  on  the  island:  Telok  Dalam,  at  about 
middle  of  east  coast  (November  18  to  28);  Sibabo  Bay,  a  short  distance 
north  of  Telok  Dalam  (December  10  to  17);  Sigoeli  River,  near  north 
end  of  island  (December  19);  Pulo  Siumat  (December  27  to  30),  and 
Labuan  Badjan  Bay  (January  1,  1902),  at  southern  extremity.     Pulo 
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Siumat  lies  al)out  5  miles  off  the  eastern  coast  of  Simalur,  about  half- 
way between  Telok  Dalani  and  Liabuan  Badjan  Ba}'.  It  contains 
about  1,00<)  acres  and  is  mostly  cleared  and  planted  with  coeoanub*,  etc- 

Two  small  islands,  the  Tapak  or  Flat  Islands,  about  15  miles  from 
the  southeastern  extremity  of  Simalur,  were  next  explored  (January  4 
to  9).  Pulo  Lasia  (pronounced  Liahseea),  the  more  northerly  and  also 
the  smaller,  is  an  uninhabited  mass  of  coral  rock  covered  with  dense 
forest.  It  is  about  2^  miles  long  and  2  miles  wide.  Separated  from 
Pulo  Lasia  by  a  stmit  a  mile  and  a  half  wide  is  Pulo  Babi,  a  slightly 
larger  island,  also  of  coral  rock,  but  with  more  sand  and  soil  than  there 
is  on  Lasia.  Like  the  smaller  island,  it  is  uninhabited,  though  the 
forest  contains  some  cocoanut  palms,  and  pigs  are  very  abundant. 

Nineteen  miles  east  of  Pulo  Babi  and  31  niiles  north  of  Nias  lies 
Pulo  Bangkaru,  the  most  westerly  and  second  largest  of  the  Banjak  or 
Banyak  (many)  Islands,  the  group  next  visited  (January  16  to  Feb- 
ruary 6).  The  surface  is  irregular  and  heavily  forested,  its  highest 
point  probably  rising  1,000  feet  above  the  sea.  The  island  covers  an 
area  of  about  20  square  miles.  A  week  was  spent  here  at  an  anchorage 
in  Cameleon  Bay  on  the  southeast  coast.  Great  Banjak  Island,  Pulo 
Tuangku,  or  Tunanku  (spelled  Toeankoe  on  the  Dutch  charts),  is  6 
miles  east  of  Pulo  Bangkaru  and  25  from  Singkel,  the  nearest  point  in 
Sumatra.  It  is  about  17  miles  long  by  5  wide  and  probably  contains 
40  or  50  square  miles.  The  highest  points  are  Bukit  Teressa,  a  cone- 
shaped  hill  about  1,000  feet  in  altitude,  and  Batu  Lauteh,  which  rises 
to  about  800  feet.  Both  are  situated  at  the  north  end  of  the  island, 
where  are  also  the  few  clearings  and  paddy  fields.  Cultivation  on  any 
extended  scale  is  prevented  by  the  abundance  of  pigs  and  monkeys,  but 
on  the  islets  off  the  coast  cocoanuts  are  successfully  grown. 

From  the  Banjak  Islands  Dr.  Abbott  crossed  to  Tapanuli  (or  Tappa- 
noeli)  Bay  on  the  west  coast  of  Sumatra.  Here  he  spent  the  last  half 
of  February  and  the  month  of  March,  partly  at  points  on  the  main- 
land and  partly  (March  2  to  14)  at  Pulo  Mansalar  (also  spelled  Moe- 
salla,  Massalla,  Mansalla,  and  Mensilla),  at  the  entrance  to  the  bay. 
The  principal  collecting  stations  were  Tapanuli  and  Siboga  settlements, 
near  the  north  end  of  the  bay,  Jaga  Jaga,  a  stream  near  the  south  end, 
Butik  Kebong  and  Butik  Sawa,  hills  1,224  and  1,100  feet  in  height, 
respectively,  lying  near  the  coast  just  south  of  the  Jaga  Jaga,  Lobo 
Pandan  Bay,  at  the  south  foot  of  Butik  Kebong,  and  Gumong  Panjam- 
urong  Udong,  a  hill  on  the  south  side  of  Lobo  Pandan  Bay.  The 
country  throughout  this  region  is  fertile  and  well  forested.  Pulo 
Mansalar,  at  the  mouth  of  Tapanuli  Bay,  is  7  miles  from  the  main- 
land. It  is  11  miles  long  and  contains  45  square  miles.  The  heavily 
forested  surface  is  mountainous,  with  scarcely  any  level  ground, 
though  the  highest  point  is  only  1,660  feet  above  sea  level.  The  tim- 
ber is  very  fine,  and  much  is  cut  and  taken  to   Siboga  for  house 
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SYSTEMATIC  LIST  OF  SPECIKS. 

Family  TRAGULID^. 

TRAGULUS  NAPU  (F.  Cuvier). 

1822.  Moschm  napu  F.  Cuvier,  Hist,  Nat.  des  Mammif^reH,  IV,  Pt.  37,  [p.  108], 
November,  1822;  Sumatra. 

An  adult  male  and  three  immature  specimens  were  taken  at  Tapa- 
nuli  Bay.  (For  measurements  see  table,  page  442.)  These  are  the 
first  representatives  of  the  species  received  by  the  United  States 
National  Museum.  In  all  respects  they  agree  with  those  recently 
recorded  by  Stone  and  Rehn^  from  the  Lampong  district.*  Trdguhis 
napu  proves  to  be  a  grayish  aiymal  quite  distinct  from  T,  pretiomv% 
and  T,  nigricoUis^  but  somewhat  closely  resembling  T,  caneJicenn  of 
the  Malay  Peninsula.  The  general  appearance  is  well  indicated  by  the 
larger  figure  on  Cuvier's  plate. 

TRAQULUS  AMCBNUS.  new  species. 

Type.—AAvM  male  (skin  and  skull),  Cat.  No.  114563,  U.S.N.M. 
Collected  on  Pulo  Mansalar,  off  Tapanuli  Bay,  Sumatra,  March  8, 1902, 
by  Dr.  W.  L.  Abbott.     Original  number,  1632. 

Characters. — A  yellowish,  dark-necked  member  of  the  napu  group, 
somewhat  closely  resembling  Tragulua  nigricollis^  of  Sinkep  Island, 
but  smaller  and  more  richly  colored.  Throat  pattern  normal,  the  dark 
stripes  blackish. 

Color, — ^Type:  Upperparts  orange  ochraceous,  darkening  toward 
ochraceous  rufous  on  outer  surface  of  legs,  and  lightening  to  a  buff 
considerably  yellower  than  that  of  Ridgway  on  sides,  the  hairs  every- 
where pale  ecrudrab  at  extreme  base  and  black  at  tip.  The  black  tips 
produce  a  heavy  shading  on  both  back  and  sides.  On  the  former  it  is 
slightly  in  excess  of  the  orange  ochraceous,  but  on  sides  the  two  colors, 
as  seen  in  the  skin,  are  about  equally  mixed.  Throughout,  the  grizzle 
caused  by  the  contrasting  colors  is  more  coarse  and  conspicuous  than  in 
Tra^gvlus pretiosus^  a  difference  which  may  prove  to  be  seasonal.  Neck 
mostly  black,  this  color  clear  and  unmarked  immediately  behind  occiput, 
but  elsewhere  speckled  with  dull  tawny  ochraceous.  At  sides  this 
speckling  is  rather  conspicuous,  but  on  dorsal  surface  it  is  not  very 
noticeable  except  posteriorly.  Crown  black,  slightly  speckled  with  dull 
tawny  ochraceous  anteriorly.  Cheeks  and  the  usual  superciliary  stripe 
dull  tawny  ochraceous,  slightly  grizzled  with  black.  Throat  markings 
normal,  the  dark  bands  black,  slightly  speckled  with  tawny  ochraceous; 

aProc  Acad.  Nat  Sci.  Philadelphia,  1902,  p.  127,  June  4,  1902. 

^  For  the  opportunity  to  examine  the  Lampong  material  I  am  indebted  to  the 
kindneas  of  Mr.  Witmer  Stone  and  the  authorities  of  the  Philadelphia  Academy  of 
Natural  Scienoee.  ( )(^Q  I P 

^Miller,  Proa  Acad.  Nat.  Sci.  Philadelphia,  1902,  p.  145,  June  11,  1902:'        O 
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the  light  stripes  pure  white,  (dollar  broad  and  distinct,  concolor  with 
sides  of  body.  Underparts  and  stripe  down  inner  surface  of  legs  white, 
a  narrow  brownish  longitudinal  line  along  middle  of  chest,  and  a  faint 
buffy  suffusion  on  middle  of  belly.  Tail  lacking  in  the  type.  In  an  imma- 
ture  female  it  is  similar  to  back  above,  but  duller  and  less  washed  with 
black,  pure  white  below  and  at  tip. 

Skull  and  teeth. — ^The  skull  and  teeth  are  rather  smaller  than  in 
Tragulus  najm  andT.  nigricollis^  about  equaling  those  of  T.  pretiomi/s. 
In  form  they  show  no  peculiarities  worthy  of  note,  though  the  skull 
is  relatively  broader  than  in  the  Sumatran  animal. 

Medsuretnents.^ — External  measurements  of  type:  Head  and  body, 
620;  hind  foot,  129  (115);  ear  from  meatus,  32;  ear  from  crown,  27; 
weight,  2.7  kilograms. 

Cranial  measurements  of  type:  Greatest  length,  108.6  (116);^  basal 
length,  101.4  (108);  basilar  length,  96  (99);  occipito-nasal  length,  98 
(104);  length  of  nasals,  33  (32);  greatest  breadth  of  both  nasals 
together,  13  (13.4);  diastema,  11  (10.6);  zygomatic  breadth,  47  (47); 
least  interorbital  breadth,  31.4  (31.4);  mandible,  86  (88);  maxillary 
tooth  row  (alveoli),  35  (37);  maxillary  premolars  (crowns),  18.4  (18.4); 
mandibular  tooth  row  (alveoli),  42  (42);  mandibular  premolars  (crowns), 
19  (19). 

Specmiens  examined. — Two,  both  from  Pulo  Mansalar. 

Remarks. — While  Tragid^m  ammnuH  is  very  different  from  the  gray- 
ish T.  napu  of  the  near-by  mainland,  it  rather  closely  resembles  the 
yellowish  T.  pretioam  and  T.  nigricollis  from  Linga  and  Sinkep 
islands  off  the  east  coast  of  Sumatra.  The  details  of  its  characters, 
however,  readily  distinguish  it  from  both  of  these. 

TRAGULUS  JUGULARIS,  new  species. 

Type.—AA\x\t  male  (skin  and  skull).  Cat.  No.  114574,  LT.S.N.M. 
Collected  on  Pulo  Mansalar,  off  Tapanuli  Bay,  Sumatra,  March  8, 
1902,  by  Dr.  W.  L.  Abbott.     Original  number,  1627. 

Characters. — Size  about  as  in  Tragulm  amcerius.  No  white  any- 
where. Apparently  rather  closely  resembling  Tragvlus  annw  Mats- 
chie,^  but  ear  smaller,  and  dark  loral  stripe  and  light  bands  on  throat 
clearly  indicated. 

Color. — Type:  With  the  exception  of  the  under  parts,  inner  surface 
of  legs,  and  under  surface  of  tail,  the  color  is  almost  exactly  as  in  the 
type  of  Tragidus  annenns.  The  neck,  however,  is  less  speckled  with 
tawny  ochraceous,  and  the  cheeks  and  superciliary  stripes  are  some- 
what more  washed  with  black.     This  wash  is  not  enough  to  obscure 

«The  measurements  in  this  paper  are  all  in  millimeters. 

*  Measurements  in  parentheses  are  those  of  an  adult  male  Tr<igulu8  napu  from 
Tapanuli  Bay,  Sumatra  (No.  114434). 
cQitz-Ber,  Gesellsch.  naturforsch.  Freunde  zu  Berlin,  1897,  p.  J^7. 
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the  strong  contrast  between  the  superciliary  stripes  and  the  black, 
very  obscurely  grizzled  crown.  Inner  surface  of  legs,  under  surface 
of  tail,  and  entire  ventral  surface  behind  throat  markings  omnge 
butf,  brighter  on  legs  and  middle  of  chest,  duller  on  tail,  and  paler 
and  more  gray  in  axillary  and  hypogastric  regions;  middle  of  belly 
with  a  distinct  dusky  wash.  The  portion  of  chin  normally  white  is 
concolor  with  cheeks,  and  the  light  throat  stripes  are  merely  indi- 
cated by  a  stronger  grizzle  of  tawny  ochraceous  in  the  general  black 
of  the  throat.  This  indication,  however,  is  so  distinct  that  it  can  not 
be  overlooked,  and  in  many  specimens  it  is  even  more  evident  than  in 
the  type.  In  none  of  the  17  examined  is  it  absent.  The  pattern  thus 
outlined  is  in  every  respect  normal.  Collar  of  normal  extent,  but 
rather  more  tawny  than  in  Tragulu^  ammim.  Ears,  naked  area 
around  and  in  front  of  eyes,  feet,  a^d  lower  half  of  tarsus  and  carpus 
covered  with  minute  blackish  hairs. 

The  series  is  very  uniform  in  color.  Some  variation  is  shown  in 
the  distinctness  with  which  the  throat  markings  are  indicated,  and  in 
the  amount  of  dusky  wash  on  the  belly.  In  many  skins  the  blackish 
hairs  on  feet  and  distal  portion  of  legs  are  mostly  replaced  by  tawny, 
but  in  general  the  dusky  feet  are  characteristic.  None  shows  distinct 
white  on  any  part  of  the  body. 

Skull  and  teeth, — While  the  skull  is  smaller  than  that  of  Traguhis 
napu^  I  can  see  nothing  to  distinguish  it  from  that  of  T.  amcemis^ 
with  which  it  agrees  in  both  size  and  form.  The  teeth,  on  the  other 
hand,  particularly  the  premolars,  are  distinctly  larger  than  in  the 
related  species. 

Measurements. — External  measurements  of  type:  Total  length,  578; 
head  and  body,  613;  tail  vertebrae,  66;  hind  foot,  130  (114);  car  from 
meatus,  28;  ear  from  crown,  25;  weight,  2.4  kilograms.  Average  of 
five  adult  males  from  the  type  locality:  Total  length,  587(575-61^); 
head  and  body,  514  (505-538);  tail  vertebrae,  72.6  (65-80);  hind  foot, 
130.2  (126-133);  hind  foot  without  hoofs,  115.4  (111-119).  Average 
of  ten  adult  females  from  the  type  locality:  Total  length,  610  (570- 
670):  head  and  body,  636  (495-590);  tail  vertebrse,  74.2  (65-80);  hind 
foot,  132.9  (128-138);  hind  foot  without  hoofs,  118.5  (111-124).  For 
details  see  table,  p.  442. 

Cranial  measurements  of  type:  Greatest  length,  106;  basal  length, 
99;  basilar  length,  92;  occipito-nasal  length,  97;  length  of  nasals,  28.6; 
greatest  breadth  of  both  nasals  together,  13;  diastema,  8.8;  zygomatic 
breadth,  46;  least  interorbital  breadth,  29;  mandible,  85;  maxillary 
tooth  row  (alveoli),  38.6;  maxillary  premolars  (crowns),  20;  mandibular 
tooth  row  (alveoli),  45;  mandibular  premolars  (crowns),  20.6. 

Specimens  examined. — Seventeen,  all  from  Pulo  Mansalar. 

Remarks. — ^The  only  species  with  which  this  animal  needs  comparison 
is  the  Tragvlus  annsd,  described  by  Matschie  from  specimens  from  an 
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unknown  locality.  The  main  points  of  difference  are  as  follows:  In 
Tragnlus  annse  there  in  no  trace  of  the  pale  throat  markings  "  or  of  the 
black  loral  stripe,*  all  of  which  are  present  in  T.  jugularis;  the  length 
of  ear  is  stated  to  be  37  mm. ,  while  in  none  of  the  specimens  of  T.  jugu- 
laris does  this  measurement,  taken  with  the  greatest  possible  amplitude, 
exceed  32  mm. 


Measuremejits  of  Troffulus  of  the  Napu  group. 


Name. 


Locality. 


Number.  < 


Tramatunapu 

Tapannli  Bay  . . 
do 

Do 

do 

Do 

do 

Pu]o  Mansalar. . 
do 

Tragulusjuffularis. . 

do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

.  .do 

Do 

do 

Do 

Do 

do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

...  do 

Do 

do 

Do..::.;::.:::: 

..      do 

114432 
114433 
114434 
114435 
141062 

1114568 
114564 
114565 
114566 
114567 
114568 
114569 
114673 
114576 
114677 
114579 
114580 
114570 
114571 
114672 

« 114574 
114575 
114578 


Sex. 


Total 
length. 


Male  young  . . 

do 

Male  adult . . . 
Male  young  . . 
FemaJe  young 
Male  adult... 
Female  adult. 
Female  young 
Female  adult . 

....do 

do 

....do 

do 

....do 

....do 

....do 

....do 

Male  adult ... 

....do 

Male  young . . 
Male  adult ... 

....do 

....do 


560 
425 


530 
498 


590 
560 
595 
607 
570 
680 
670 
b558 
650 
628 
608 
585 
678 
515 
678 
618 
575 


Head  i  Tail 
and  I  verte- 
body.  I  bne. 


Hind 
foot. 


«.   I 


mm. 
480 
370 
550 
470 
433 
620 
515 
480 
616 
682 
495 
600 
690  I 
540 
680  I 
568 
533 
510 
506 
450 
513 
538 
505 


75 
80 
80 
65 
75 
80 
80 
frl8 
70 
70 
73 
76 
73 


70 


135 

120  , 

147 

135  ' 

119 

129 

128 

181 

135 

130 

182 

138 

133 

133 

130 

137 

133 

133 

129 

118 

190 

133 

126 


Hind 
foot 

with- 
out 

hooh. 


120 
107 
180 
121 
117 
115 
111 
115 
120 
U7 
118 
123 
120 
118 
115 
124 
119 

m 

115 
10( 
114 
118 
111 


a  Type. 


{>  Tall  imperfect. 


TRAGULUS  KANCHIL  (Raffles). 


1S22.  Maschus  kanchil  Raffles,  Trans.  Linn.  Soc.  London,  XIII,  p.  262;  Ben- 

coolen,  Sumatra. 
1902.  Tragulus  kanchil  Stone  and  Rehn,  Proc.  Acad.  Nat  Sci.  Philadelphia, 

1902,  p.  128,  June  4, 1902. 

Twelve  specimens  were  taken  at  Tapanuli  Bay,  Sumati*a.  For 
measurements,  see  table,  page  446.  In  nine  of  these  the  diagonal  dark 
throat  stripes  are  united  anteriorly,  while  in  three  they  are  separated 
by  the  forward  prolongation  of  the  median  white  stripe.  The  series 
is  very  unifomi  in  both  size  and  coloration,  and  none  of  the  specimens 
show  any  approach  toward  the  peculiarities  of  the  forms  inhabitiog 
the  Banjak  Islands. 


«  Die  Hal^egend  ist  ringsheruni  tief  schwarzbraun  und  zeigt  keine  Spur  von  hellen 
Binden  an  der  Vorderseite  und  an  der  Oberbrust. 

^Vom  Auge  zur  Nase  ist  ein  dunkler  Streif  nicht  wahmehmbar,  sondem  der 
Kopf  iat  el^enso  gefarbt  wie  der  Riicken  und  nur  iiber  den  Augen  und  auf  der  Obe^ 
lippe  let  ein  heller  Strich  angedeutet. 
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TRAGULUS  BREVIPES,  new  species. 

Type.— Adult  female  (skin  and  skull).  Cat.  No.  114326,  U.S.N.M. 
Collected  on  Pulo  Bangkaru,  Banjak  Islands,  January  20,  1902,  by 
Dr.  W.  L.  Abbott.     Original  number,  1443. 

Characters, — General  size  as  in  Traguhis  hanchil^  but  ears  and  feet 
much  shorter.  Coloration  slightly  paler  than  in  the  Sumatran  animal, 
but  of  exactly  the  same  type.  Skull  with  rostral  portion  more 
slender  than  in  the  related  species. 

CoLoT. — Back  a  fine  grizzle  of  black  and  light  orange- buff,  the 
former  slightly  in  excess.  Sides  buff-yellow,  a  little  clouded  by  the 
black  hair-tips.  Outer  surface  of  legs  bright  orange-buff,  the  hairs 
of  the  front  legs  with  faintly  indicated  black  tips,  those  of  the  hind 
legs  rather  strongly  shaded  with  black.  Nape-stripe  clear  black, 
sharply  contrasted  with  the  dull,  slightly  grizzled,  orange-buff  sides  of 
neck.  Crown  blackish,  the  hairs  very  obscurely  annulated  with  dull 
yellowish  brown.  Cheek  from  below  outer  canthus  of  eye  to  muzzle 
dirty  cream  color,  in  rather  strong  conti*ast  with  surrounding  parts. 
Under  parts  and  inner  surface  of  legs  white.  Median  line  of  chest 
with  a  narrow,  grizzled  brown  stripe,  and  middle  of  belly  with  an 
obscure  buffy  wash.  Throat  pattern  normal,  the  brown  stripes 
sti-ongly  grizzled  and  considerably  darker  than  sides  of  neck,  confluent 
in  front.  Collar  narrow  but  well  defined,  concolor  with  sides  of  neck. 
Tail  clear,  dull,  orange-buff  above,  pure  white  below  and  at  tip. 

Skidl  and  teeth. — In  size  and  general  form  the  skull  closely  resem- 
bles that  of  Traguhis  Jcanchil  and  T.  russeus,  but  the  rostrum  is  dis- 
tinctly narrower  than  in  any  of  the  specimens  of  the  related  species — 
a  difference  easily  appreciable  on  comparison.  Teeth  as  in  Tragvhis 
Jcanchil. 

Measurements. — External  measurements  of  type:  Total  length,  520; 
head  and  body,  450;  tail  vertebrae,  70;  hind  foot,  108  (98). 

Cranial  measurements  of  type:  Greatest  length,  97  (95);^  basal 
length,  90  (89);  basilar  length,  85  (83);  diastema,  11.4(10.4);  length  of 
nasals,  29.6  (28);  greatest  breadth  of  nasals  posteriorly,  12  (12.6); 
least  interorbital  breadth,  26  (28);  breadth  of  palate  at  middle  of 
diastema,  11  (13.6);  zygomatic  breadth,  42  (42);  mandible,  77  (73); 
maxillary  tooth  row  (alveoli),  34  (32.6);  mandibular  tooth  row  (alveoli), 
41.4  (35). 

Specimens  examined. — One,  the  type. 

Remarks. — In  its  small  feet  and  pale  color  Tra^vlus  hrevipes  suggests 
T.  paLlidm^  but  the  latter  is  a  much  more  pallid  animal  and  its  skull 
has  an  exceedingly  short,  heavy  rostrum. 

^Measuremente  in  parenthesis  are  those  of  an  adult  female  Tragtdua  kanchil  from 
XipanuU  Bay,  Sumatra  (No.  114421). 
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TRAGULUS  RUSSEUS,  new  species. 

Type.—AdivAt  male  (skin  and  skull),  Cat.  No.  114337,  U.S.N.M. 
Collected  on  Pulo  Tuangku,  Banjak  Islands,  February  15,  1902,  by 
Dr.  W.  L.  Abbott.     Original  number,  1518. 

Cimravters, — Size  and  general  appearance  as  in  Tragvlua  fulnlventer 
Gray/'  but  brown  throat  stripes  not  as  dark  and  white  stripes  often 
obsolete  and  occasionally  absent. 

C<tloi\  — Type :  General  color  above  orange-ochraceous,  slightly  paler 
on  sides  and  darkening  to  raw  sienna  on  neck  and  outer  surface  of 
limbs.  The  hairs  of  the  bac^k  are  tipped  with  black,  which,  when  the 
fur  is  undisturbed,  forms  a  dark  shading  decidedly  in  excess  of  the 
orange-ochraceous.  Across  shoulders  this  shading  deepens  rapidly 
into  the  clear  black  nape  stripe.  On  sides  of  body  and  neck  the  lighter 
color  is  in  excess  of  the  black,  which  practically  disappears  along*  lower 
edge  of  sides,  where  the  color  passes  into  the  clear  raw  sienna  of  legs 
and  very  pale  orange-ochraceous  with  which  the  under  parts  are  suf- 
fused. Crown  blackish,  strongly  grizzled  with  yellowish  brown. 
Cheeks  distinctly  paler  than  neck,  the  exact  color  intermediate 
between  the  buff-yellow  and  straw-yellow  of  Ridgway.  Muzzle  darker 
and  duller  than  cheeks.  An  indistinct  pale  line  borders  dark  color  of 
crown  from  ear  to  nmzzle.  Ears  blackish.  Chest  and  belh'^  pale 
orange-ochraceous,  fading  nearly  to  ochraceous  buff  in  axillary  region, 
and  with  white  markings  as  follows:  (1)  A  large  patch  in  hypogastric 
region,  continued  downward  along  inner  side  of  hind  legs  and  forward 
as  two  narrow  stripes  to  about  level  of  diaphragm;  and  (2)  a  narrow 
stripe  on  each  side  of  median  line  of  chest.  Chin  white  to  about  10 
mm.  ])ehind  median  bare  area,  the  posterior  outline  of  the  white  nearly 
straight,  and  55  mm.  in  length.  Behind  this  the  region  usually  occupi^ 
by  the  white  throat  stripes  presents  a  peculiar  mottled  aspect,  due  to 
the  fact  that  the  white  is  mostly  replaced  by  clear  orange-ochraceous, 
which  forms  no  distinct  contrast  with  the  collar  and  dark  stripes,  both 
of  which  are  essentially  like  sides  of  neck,  therefore  distinctly  grizzled. 
The  White  persists  as  a  semilunar  spot  20  mm.  wide  by  10  mm.  long  (the 
concavity  directed  backward),  the  remnant  of  the  posterior  extremity 
of  the  median  stripe,  and  a  very  faint,  easily  overlooked  trace  of  each 
of  the  lateral  stripes.  The  collar  sends  back  a  dark  median  stripe  90 
mm.  in  length  between  the  two  white  chest  stripes.  Inner  surface  of 
front  leg  with  a  few  whitish  hairs,  not  enough  to  produce  a  white 
area.     Tail  white  beneath  and  at  tip,  concolor  with  flanks  above. 

While  the  t\^pe  represents  the  more  extreme  phase  of  the  species,  one 
specimen  (female  Cat.  No.  114336,  U.  S.  N.  M.,  original  number  1507), 
carries  the  peculiarities  much  further.     In  this  the  white  is  all  replaced 

a  See  Stone  and  Rehn,  Proc.  Acad.  Nat  Sci.  Philadelphia,  1902,  p.  131,  June  4,  1902. 
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by  oi-ange-ochraceous  except  a  very  narrow  line  along  under  surface 
of  tail,  and  two  faint  traces  20  nun.  in  length  on  middle  of  chest.  In 
the  majority  of  specimens  the  under  parts  are  as  in  the  type,  except 
that  the  white  areas  are  slightly  more  extended  and  the  throat  mark- 
ings are  normal  in  extent  and  pattern.  The  dark  throat  stripes, 
however,  are  never  as  dark  as  those  of  T,  kanehil  or  as  those  of  the 
specimen  described  as  T.  fuknventer  by  Stone  and  Rehn. 

Skull  and  teeth. — Except  that  they  are  larger  throughout,  the  skull 
and  teeth  are  essentially  as  in  the  Tragvlus  fulnlventer  of  Stone  and 
Bebn. 

Measurements. — External  measurements  of  type:  Total  length,  505 
(440) ;«  head  and  body,  455  (400);  tail  vertebrae,  60  (40);  hind  foot,  120 
(113);  hind  foot  without  hoofs,  110  (103);  ear  from  meatus,  29  ( — ); 
ear  from  crown,  22  (15).  Average  of  eight  males  from  the  type 
locality:  Total  length,  531  (505-563);  head  and  body,  467  (450-493); 
tail  vertebrae,  65(55-70);  hind  foot,  120.3  (116-125);  hind  foot  without 
hoofs,  107.9  (104-113).  Average  of  four  females  from  the  type  local- 
ity: Total  length,  525  (500-540);  head  and  body,  458  (435-^70);  tail 
vertebrae,  68.8  (65-70);  hind  foot,  118.8  (117-120);  hind  foot  without 
hoofs,  107.3  (106-109).     For  details  see  table,  page  446. 

Cranial  measurements  of  type:.  Greatest  length,  99  ( — )\J^  length 
from  inion  to  tip  of  premaxillaries,  97  (86);  basal  length,  91  ( — );  basilar 
length,  85  ( — );  length  of  nasals,  31.4  (24);  diastema,  8  (7);  zygomatic 
breadth,  45  (41);  least  interorbital  breadth,  28  (25);  width  of  palate 
between  anterior  molars,  17.8  (16.4);  front  of  orbit  to  tip  of  premax- 
illary,  44.4  (41.6);  mandible,  78  (73);  maxillary  toothrow  (alveoli), 
35  (32);  mandibular  toothrow  (alveoli),  41  (37). 

Specimens  eoimnmed. — Fifteen,  all  from  Pulo  Tuangku. 

Remarks. — This  species  is  readily  distinguishable  from  Traguhm 
kanehil  by  its  smaller  size,  brighter,  more  fulvous  color,  the  greater 
extension  of  the  fulvous  wash  on  belly  and  chest,  and  the  character  of 
the  throat  markings.  It  is  evidently  more  closely  related  to  Traguhis 
fulmventef*.  With  this  animal  it  agrees  in  size  and  in  the  general  type 
of  coloration,  but  differs  in  the  very  light  color  of  the  brown  throat 
markings  and  the  tendency  of  the  white  stripes  to  become  obsolete,  in 
the  latter  peculiarity  showing  an  interesting  parallelism  with  Tragtdm 
jugularis  of  Pulo  Mansalar.  Of  Tragvlits  fulvlventei'  1  have  examined 
the  specimen  described  by  Stone  and  Rehn,  and  Mr.  Oldfield  Thomas 
has  sent  the  following  measurements  of  Gray's  type,  an  adult  female 
in  the  British  Museum:  Head  and  body  (skin),  450;  hind  foot  with 
hoof,  122;  basal  length  of  skull,  84;  palatal  length,  59;  interorbital 
breadth,  24.5;  combined  length  of  three  upper  premolars,  18.5;  com- 
bined length  of  three  lower  premolars,  18.5. 

*  Measuremente  in  parentheses  are  those  of  the  specimen  Tragulus  fulviverUer  of 
Stone  and  Rehn,  male  adult,  No.  642,  Philadelphia  Academy  of  Sciencei|.VjiOOglC 
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Meastirements  of  Tragulus  of  the  kanchil  group. 

Name. 

Locality. 

Number. 

Sex. 

m  .  ,     Head 

Tail 
verte- 
bne. 

Hind 
foot. 

Hind 

with- 
out 
hooK 

Tmm^un  kanchU  . . . 

TapanullBay... 
do 

114417 
114418 
114419 
114420 
114426 
114427 
114421 
114422 
114423 
114424 
114425 
114428 
114326 
114328 
114329 
114831 
114333 
a  114337 
114889 
114340 
114341 
114342 
114330 
114332 
114334 

Male  adult . . . 

do 

do 

do 

do 

do 

Female  adult. 

do 

do 

do 

do 

do 

do 

Male  adult . . . 

do 

do 

do 

do 

do 

do 

Male  young. . . 

Male  adult... 

Female  adult. 
do 

FAiTiAla  vonnir 

1 

mm.       mm. 
503  ,      438 
520  1      440 
507        432 
537  1      442 
485        425 
500        430 
548  1      468 
537  1      457 
545  1      470 
535         465 

mm.      mm. 
70        123 
80        127 
75  1      118 
95         128 
60        121 
70         124 
80        128 
80         128 
75  1      120 
70         1'21 
70         125 
65         121 
70         109 

&30        118 
70         122 
65         I2y 
70         1*20 
60         116 

C65        118 
70        125 
70        110 
56         120 
70        119 
65        120 
55        100 

65      no 

70        117 
-   70         119 

from  dry  skin 

111 
115 

d2::::': 

do 

107 

Do::::::::::::: 

do 

115 

Ek) 

do 

108 

Ek) 

do 

iU 

Do  ..     . 

do 

Ub 

Do 

do 

114 

Do  ... 

do 

108 

Do 

do 

109 

Do  . 

do 

520 
495 
520 

hblO 
563 
520 
540 
515 

r520 
555 
500 
605 
540 
520 
382 
500 
500 
540 

460 
430 
450 
480 
493 
465 
470 
456 
c415 
485 
430 
450 
470 
455 
327 
435 
435 
470 

113 

Do 

do 

108 

Tragulus  brevipes. . . 
Troffulus  nM«rt«  . . . 

PuloBangkaru. 
PuloTuangku.. 
....do 

98 
101 
110 

Do 

do 

uo 

Do    . 

..      do 

107 

Do 

do 

104 

Do 

do 

107 

Do 

do 

113 

Do 

do. 

98 

Do 

do 

108 

Do 

do 

107 

Do 

.  ...do 

109 

Do 

do 

99 

Do 

do 

114335   do 

114336  Female  adult. 
114338   do 

96 

Do 

i do 

106 

Do  . 

do 

107 

[mated 

«Type. 

ft  Tail 

imperfec 

t. 

oEst 

Family  SUID^E. 


8U8  VITTATUS  MuUer  and  Schlegel. 

1839-1844.  Sus  viltatus  Mt^LLER  and  Schlegel,  Verhandel.  over  de  natnurlijke 
(jreschiedenis  der  Nederl.  overzeesche  bezittingen,  p.  173;  Java. 

Nine  specimens  (skins  with  skulls)  as  follows;  Simalur  Island,  4; 
Pulo  Babi,  3;  Pulo  Tuangku,  2.     For  measurements  see  table,  p.  446- 

It  is  possible  that  more  than  one  form  is  represented  by  this  series. 
The  pig  of  Simalur  Island  is  considerably  smaller  than  that  of  Pulo 
Babi;  and  that  of  Pulo  Tuangku,  judged  by  the  skulls  rather  than  by 
the  external  measurements,  is  intermediate  in  size,  though  near  the 
Pulo  Babi  animal.  In  the  absence  of  Javan  material,  however,  it 
Geems  unsafe  to  attempt  to  distinguish  the  insular  races. 

Measurements  of  Sus  vUtatwt. 


Locality. 


Slmalnr  Inland 

Do 

Do 

Do 

Pulo  Babi 

Do 

PuloTuangku. 

Do 


Number. 


114177 
114179 
114180 
114178 
114282 
114283 
114415 
114416 


Sex. 


Total 
length. 


Female  adult. 

do 

do 

Male  adult . . . 
Female  adult. 

Maleadult I    1,420 

Female  adult 1,3H0 

Maleadult I    1,300 


mm. 

1.185 

1,245 

1,125 

1,375 

1,320 


Head  I 
and 
body.  ! 


Tail. 


Hind 
foot. 


mm. 

mm. 

««."! 

1,030 

155 

222 

1,070 

175 

213 

995 

130 

212 

1,175 

200 

244 

1,120 

200 

245 

1,200 

220 

250 

1,170 

210 

230 

1,060 

240 

265 

Hind 
foot 

with- 
oat 

hoof. 


182 
178 
179 
206 
195 
210 
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Family  SCIURIDiE. 

RATUPA  PBMORALIS,  new  species. 

Type.— A.An\i  female  (skin  and  skull),  Cat.  No.  114361,  U.S.N.M. 
Collected  on  Pulo  Tuangku,  Banjak  Islands,  January  27,  1902,  by 
Dr.  W.  L.  Abbott.     Original  number,  1479. 

Characters, — General  appearance  as  in  Ratufa  hunguranmHiH^  but 
color,  particularly  of  face,  feet,  and  under  parts  not  as  dark,  and  short 
hair  of  under  surface  of  tail  not  forming  a  conspicuous,  dark,  median 
stripe.  Pale  flank  patch  more  conspicuous  than  in  any  other  known 
species. 

Color, — Type:  Upper  parts  and  outer  surface  of  limbs  raw  sienna, 
everywhere  overlaid  with  pale  ecru-drab,  the  combination  very  diffi- 
cult to  describe.  The  shorter  hairs  are  raw  sienna  throughout  (except 
slate-gray  base),  the  longer,  coarser  ones  light  ecru-drab  with  indis- 
tinct dark  tips.  Many  of  the  longer  hairs  are  rather  distinctly 
annulated.  The  general  effect  is  intermediate  between  the  clear,  pale, 
upper  surface  of  Ratufa  affinh  and  the  distinctly  grizzled  R,  pyrsorwta. 
On  crown  and  forehead  the  brown  nearly  disappears  and  the  ecru-drab 
lightens  almost  to  cream  color.  On  sides  of  body  and  outer  surface 
of  legs  the  ecru-drab  gradually  gives  .place  to  the  raw  sienna,  which 
darkens  nearly  to  tawny  on  forearm.  Under  parts  and  inner  surface 
of  legs  raw  sienna,  paler  and  duller  than  that  of  back  and  sides 
and  fading  almost  to  buff  in  axillary  region  and  at  front  of  thigh. 
Pale  flank  patch  well  defined,  whitish  cream  buff  in  strong  contrast 
with  surrounding  parts.  Cheeks  and  chin  to  level  of  ears  grizzled 
smoke  gray.  Patch  10  mm.  in  diameter  at  base  of  whiskers,  whitish 
gray.  Ears  concolor  with  cheeks  internally,  prouts  brown  exter- 
nally. Feet  prouts  brown,  blackening  on  toes,  the  brown  extending 
around  wrists  and  ankles,  but  much  mixed  with  raw  sienna  on 
inner  side.  Tail  dark  prouts  brown,  irregularly  washed  with  raw 
umber  (somewhat  paler  than  that  of  Ridgway),  perhaps  as  the  result 
of  incipient  bleaching.  Most  of  the  hairs  of  the  sides  of  the  tail  are 
dull  buff  from  base  to  about  middle.  This  color  produces  a  faintly 
suggested  light  median  area  on  under  surface,  but  not  distinctly 
enough  to  form  any  marked  contrast  with  edge  or  with  the  short 
prouts-brown  appressed  hairs  of  median  line. 

Shdl  and  teeth. — The  skull  and  teeth  closely  resemble  those  of 
Ratufa  hungwranenm%^  but  the  interpterygoid  space  and  nasal  branches 
of  the  premaxillaries  are  narrower,  and  the  premolar,  both  above  and 
below,  is  larger. 

Measurements. — External  measurements  of  type:  Total  length,  690; 
head  and  body,  320;  tail  vertebrae,  370;  hind  foot,  72  {^oS).  Average 
of  eight  adults  from  type  locality:  Total  length,  700  (670-740);  head 
and  body,  321  (310-335);  tail,  378  (360-405);  hind  foot,  72.6  (70-76); 
bind  foot  without  claws,  67  (65-69).     For  details  see  table,  page  450. 
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Cranial  measurements  of  type:  Greatest  length,  62;  basal  length, 
52;  basilar  length,  49;  length  of  nasals,  20;  least  interorbital  breadth, 
23.4;  zygomatic  breadth,  87;  mandible,  36.r);  maxillary  molar  series 
(alveoli),  12.8;  mandibular  molar  series  (alveoli),  13.6. 

Specimem  exajulned, — Eight,  all  from  Pulo  Tuangku. 

Ri-mftrks. — This  squirrel  is  undoubtedly  a  near  ally  of  the  Ratufa 
affink  aurelventer  of  Bonhote.''  It  differs  so  widely,  however,  from 
Geoff roy's  original  description  of  SciuriLS  aureivetiter  that  I  have  no 
hesitation  in  applying  to  it  a  new  name. 

RATUFA  NIGRESCENS,  new  species. 

Type.—KAvxM  female  (skin  and  skull).  Cat.  No.  114556,  U.S-N.M. 
Collected  on  Pulo  Mansalar  off  Tapanuli  Bay,  Sumatra,  March  11, 
1902,  by  Dr.  W.  L.  Abbott.     Original  number  1641. 

Chdracters, — One  of  the  largest  known  members  of  the  (fjpnvi- 
hu))^uriwe7iH}H  group.  Color  pattern  as  in  Ratufa  hunguranensh  and 
R.  feiiuyraliH^  but  upper  parts  and  tail  darkened  almost  to  black.  Pale 
flank  patch  obsolete. 

Color, — Type:  The  upper  parts  at  first  sight  appear  to  be  black,  but 
on  closer  inspection  the  color  is  seen  to  be  seal  brown,  which  in  certain 
lights  shows  faint  traces  of  raw  umber.  On  sides  of  body  and  neck 
and  outer  surface  of  legs  the  raw  umber  slightly  predominates  and  the 
hairs  show  a  fine  grizzle,  due  to  minute  annulations  of  the  lighter  color. 
Under  parts  and  inner  surface  of  legs  raw  umber,  paler  in  axillary 
region  and  at  front  of  thigh.  Pale  flank  patch  barely  indicated  b}^  a 
sprinkling  of  cream  buff  hairs.  Cheeks  and  chin  to  level  of  ears  a  fine 
grizzle  of  blackish  and  whitish;  region  surrounding  base  of  whiskers 
slightly  paler.  Ears  blackish  externally,  concoler  with  cheeks  inter- 
nally. Feet  blackish.  Tail  uniform  «^eal  brown  like  back  above,  the 
basal  half  of  the  hairs  tinged  with  dull  raW  umber.  This  color  appears 
irregularly  at  the  surface  when  hairs  are  disarranged,  but  without 
forming  any  noticeable  contrast  with  the  seal  brown.  The  under  sur- 
face of  tail  appears  at  first  sight  the  same  as  the  upper,  but  on  disarrang- 
ing the  hairs  many  of  them  are  seen  to  be  rather  thi'^kly  annulated 
with  crejim  buff  bands,  of  which  there  are  usually  about  six,  for  the 
most  part  confined  to  the  basal  half.  In  certain  lights  these  annula- 
tions produce  the  faint  indication  of  a  light  median  area,  most  notice- 
able on  basal  third  of  tail. 

Skull  and  teeth, — The  skull  and  teeth  show  no  marked  peculiarities. 
In  geneml  form  the  skull  is  longer  and  narrower  than  that  of  Ratufa 
himguranefhsits.  Teeth,  as  in  R,  hunguj'aiumsis^  therefore  relatively 
smaller  than  in  R.  femoralU. 

Mea»urchie7tti<.-  -External  measurements  of  type:  Total  length,  750; 
head  and  body,  340;   tail  vertebrje,  410;   hind  foot,  78  (70).     Average' 
of  five  adult  females  from  the  type  loculity :  Total  length,  728  (705-750): 

"Ann.  and  Mag.  Nat.  Hist,  7th  ser.,  V,  June,  1900,  p.  496. 
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head  and  body,  332  (320-340);  tail  vertebrae,  396  (365-410);  hind  foot, 
77.2  (75-79);  hind  foot  without  claws,  70.4  (69-72).  For  details  see 
table,  page  450. 

Crani&l  measurements  of  type:  Greatest  length,  66  (64) ;«  basal 
length,  55  (54);  basilar  length,  52(50);  length  of  nasals,  21.4(21);  least 
interorbital  breadth,  25  (26);  zygomatic  breadth,  38  (40);  mandible,  40.4 
(40);  maxillary  tooth  row,  13  (12.6);  mandibular  tooth  row,  14  (13). 

Speciviens  examiyied. — Five,  all  from  the  type  locality. 

Remarks, — ^The  five  specimens  of  Ratufa  nigrescens  show  no  individ- 
ual variation  worthy  of  note.  This  squirrel — one  of  the  most  striking 
of  the  genus — is  immediately  recognizable  by  its  rich  blackish-brown 
upper  parts  and  tail  and  yellowish- brown  under  parts.  The  tail  is 
apparently  more  bushy  than  in  the  related  species. 

RATUFA  PALLIATA  MiUer. 

1902.  Raiufa  bicolor  hy/toletica  Stone  and  Rehn,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, 1902,  p,  134,  June  4,  1902.     Not  Sriurus  hypoleucos  Horafield. 

1902.  Ratufa  jMiUicUa  Miller,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1902,  p.  147, 
June  11,  1902;  Indragiri  River,  Sumatra. 

An  immature  female  was  taken  at  Tapanuli  Bay,  Sumati*a,  March 
28,  1902.  For  measurements  see  table,  page  450.  It  closely  agrees 
with  the  original  specimens  of  Ratufa  paUzata  and  with  the  skin  from 
the  Lampong  district,  recorded  by  Stone  and  Rehn  as  R.  kypoleucafi 

RATUFA  LANATA,  new  species. 

(Plate  :JiIX.) 

Tifpe.—hA\3Mi  male  (skin  and  skull),  Cat.  No.  114350,  U.S.N.M. 
Collected  on  Pulo  Tuangku,  Banjak  Islands,  January  27, 1902,  by  Dr. 
W.  L.  Abbott.     Origmal  number,  1478. 

Cha/racter%. — Externally  simili^r  to  Ratufa  paUiuta^  but  hind  foot 
not  as  long  (see  table  of  measurements,  p.  450);  geneml  form  of  skull 
as  in  R.  paUiata^  but  nasal  branches  of  premaxillaries  extending  farther 
behind  nasals,  and  anterior  median  termination  of  maxillaries  narrower. 

Color. — ^The  color  of  Ratufa  laenata  so  closely  resembles  that  of 
R.  paJliata  as  to  need  no  detailed  description.  The  twelve  skins  show 
considerable  variation  in  color,  due  partly  to  the  greater  or  less  suffu- 
sion of  dark  brown  in  the  mantle,  and  partly  to  bleachmg.  None, 
however,  shows  any  approach  toward  R,  hicolor  or  R.  melanopepla, 

Shull  and  ^^M.— While  the  general  form  of  the  skull  shows  no 
characters  by  which  it  may  be  distinguished  from  that  of  Ratufa 
palliata^  the  outline  of  certain  individual  bones  is  peculiar  to  the 
Tuangku  animal.  In  R.  paZliata  the  premaxillaries^  scarcely  extend 
behind  the  nasals,  while  in  R.  leenata  their  posterior  extremity  is 


a  Measurements  in  parentheses  are  those  of  a  considerably  older  female  of  Raiufa 
bunguranengis  (No.  104636). 

6  For  the  opportunity  to  examine  this  specimen  I  am  indebted  to  the  kmdness 
of  Mr.  Witmer  Stone  and  the  officers  of  the  Academy  of  Natural  Sdenc^  c^f 
Philadelphia.  ^'9' '^^^  by  V^OOgie 
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usually  from  2  to  4  mm.  behind  that  of  nasals  (see  Plate  XIX).  The 
bony  palate  in  R.  Isenata  is  narrower  relatively  to  its  length  than 
in  R.  palliata^  and  the  anterior  extension  of  the  maxillaries  which 
runs  forward  between  the  posterior  extremities  of  the  premaxillaries 
to  form  hinder  margin  of  incisive  foramina  is  very  noticeably  nar- 
rower (see  Plate  XIX).  In  most  of  the  skulls  the  anterior  extremity 
of  the  interpterygoid  space  is  narrower  than  in  the  related  species, 
but  their  character  is  not  wholly  constant. 

Teeth  as  in  Ratufa palliata, 

MeasuremetitH. — External  measurements  of  type:  Total  length,  740; 
head  and  body,  330;  tail  vertebrae,  410;  hind  foot,  76  (68).  Average 
of  eleven  adults  from  the  type  locality:  Total  length,  732  (710-765); 
head  and  body,  334  (325-345);  tail  vertebra,  398  (380-420);  hind  foot, 
75.8  (73-79);  Mnd  foot  without  claws,  68.7  (65-71).  For  details  see 
table,  page  450. 

Cranial  measurements  of  type:  Greatest  length,  68.6  (68);"  basal 
length,  56.8  (57);  basilar  length,  52  (53);  length  of  nasals,  22  (21); 
least  interorbital  breadth,  27  (29);  zygomatic  breadth,  41  (42);  man- 
dible, 43.4  (42);  maxillary  molar  series  (alveoli),  13  (12.8);  mandibular 
molar  series  (alveoli),  13.6  (13.8). 

Specimei\s  examined, — Twelve,  all  from  the  type  locality. 

Remarks, — The  characters  which  distinguish  this  squirrel  from  its 
nearest  ally  are  of  an  unusual  kind,  but  their  constancy  is  such  that 
they  must  be  regarded  as  valid.  Three  skulls  of  adult  Ratufa paUiata 
have  been  compared  with  the  twelve  of  R.  Imnata, 

Measurements  of  Ratufa, 


Name. 

Locality. 

Pulo  Mansalar. . 
do 

Po 

do 

Do 

do 

Do 

do 

Ratujajemoraliis 

PuloTuangku.. 
do 

Do 

do 

Do 

do 

Do          

.    do. 

Do 

do 

Do 

do 

Do 

do 

Ratufa  tanicUa. . . 

.  ..  do      

Do 

do 

Do 

.    ..do.. 

Do 

do 

Do 

do.  .. 

Do 

do 

Do 

do 

Do 

do :.. 

Do 

do 

Do 

do 

Do 

do 

Do 

do   

Ratufa  jmlhata 

TapanullBay  .. 
Inaragirl  River. 

Number. 


114554 
114555 
114556 
114557 
114.55^; 
114358 
114359 
114365 
1143(50 

a  114361 
114362 
114363 
114364 
114346 
114348 

a  114350 
114aV2 
114353 
114356 
114354 
114357 
114347 
114349 
114*51 
114355 
114^7 

« 113162 


Sex. 


Female  adult. 

do 

....do 

do 

....do 

Male  adult ... 

do 

do 

Female  adult. 

do 

do 

do 

....do 

Male  adult . . . 

do 

do 

....do 

do 

do 

do 

do 

Female  adult. 

do 

do 

do 

Female  young 
Male  adult ... 


Total 
length. 


Head 
and 
body. 


mm. 
TM 
760 
750 
705 
705 
710 
710 
685 
715 
690 
680 
670 
740 
720 
720 
740 
765 
685 
735 
710 
725 
730 
730 
765 
720 
640 
770 


Tall. 


Hind 
foot 


mm 

mm. 

mm 

320 

410 

78 

340 

410 

79 

340 

410 

78 

320 

885 

75 

340 

865 

76 

325 

885 

71 

825 

885 

78 

310 

875 

72 

825 

890 

75 

820 

870 

72 

320 

860 

70 

810 

860 

72 

885 

406 

76 

335 

885 

76 

330 

390 

76 

880 

410 

76 

888 

417 

79 

815 

870 

72 

845 

890 

73 

340 

380 

77 

825 

400 

77 

830 

400 

76 

380 

400 

75 

845 

420 

76 

380 

890 

74 

270 

870 

80 

345 

425 

84 

Hind 
foot 

w-ith^ 
out 

claws. 


71 
72 
70 
G» 
70 
66 
67 
67 


65 
66 
69 


68 
71 
65 
65 
30 
71 

m 

69 

70 
67 
75 

78 


"  Type, 


^Measurements  m  parentheses  are  those  of  the  type  of  Ratufa palliaku 
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SCIURUS  MANSALARIS,  new  species. 

Type.—KA\i\t  male  (skin  and  skull),  Cat.  No.  114633,  U.S.N.M. 
Collected  on  Pulo  Mansalar,  oflf  Tapanuli  Bay,  Sumatra,  March  2, 
1902,  by  Dr.  W.  L.  Abbott.     Original  number,  1683. 

Characters,  —Size  and  general  appearance  alx>ut  as  in  Scluriin  tenuis^ 
but  underparts  clear  gray  as  in  yi!?.  hrookcL 

Color. — Upperparts,  sides  of  body,  and  outer  surface  of  limbs  a 
anif orm  fine  grizzle  of  raw  sienna  and  black,  neither  of  which  distinctly 
predominates,  though  the  raw  sienna  is  slightly  in  excess  on  shoulders, 
flanks,  and  outer  surface  of  legs.  Feet  and  sides  of  head  like  back, 
but  paler  and  more  closely  grizzled.  Underparts  and  inner  surface  of 
legs  mouse  gray  washed  with  dull  white.  On  chest  and  hind  legs 
there  is  a  faint  brownish  tinge.  Hairs  of  tail  with  six  color  bands:  ((i) 
extreme  base  })1ack,  (/>)  1.5  mm.  raw  sienna,  (<?)  2  mm.  black,  (</)  4  mm. 
raw  sienna,  (/)  0  mm.  l)lack,  (/^  4  mm.  whitish  cream  buff.  The  gen- 
eral effect  alx>ve  is  a  coarse  grizzle,  chiefly  of  black  and  whitish  cream 
buff,  through  which  the  raw  sienna  appears  when  the  hairs  are  disar- 
ranged. Below  there  is  a  broad  median  area  of  dull  raw  sienna  edged 
with  black,  this  fringed  with  whitish. 

t>kull  and  teeth, — ^The  skull  very  closely  resembles  that  of  Schiriuf 
tenuis  but  is  a  little  narrower,  longer,  and  deeper,  characters  that 
suggest,  though  very  remotely,  the  much  larger  skull  of  S,  hrookei. 
Teeth  as  in  S(mirii8  tenuis, 

Measurt'inents, — External  measurements  of  type:  Total  length,  255; 
head  and  body,  140;  tail  vertebrse,  115;  hind  foot,  37  (35).  Average  of 
eight  specimens  from  the  type  locality:  Total  length,  259  (245-278); 
head  and  body,  146.5  (135-158);  tail  vertebrae,  112  (  8-122);  hind  foot, 
37  (36-38);  hind  foot  without  claws,  35.4  (33-35).  For  details  see 
table,  page  452. 

Cranial  measurements  of  type:  Greatest  length,  38;  basal  length,  32; 
basilar  length,  29;  length  of  nasals,  12;  least  interorbital  breadth,  13; 
zygomatic  breadth,  22.6;  diastema,  8.8;  mandible,  24;  maxillary  tooth 
row  (alveoli),  7.4;  mandibular  tooth  row  (alveoli),  7. 

Speclvtens  exaiained, — Eight,  all  from  Pulo  Mansalar. 

Remarks, — This  squirrel  is  readily  distinguishable  from  Sciunis 
tenuis  by  its  clear  gray  underparts,  a  character  that  gives  it  a  close 
superfiiaal  resemblance  to  the  much  larger  S,  hrookei  of  Borneo.  Its 
relationships  are  undoubtedly  with  Sciurus  tenuis^  as  the  skull  shows 
only  a  slight  tendency  toward  the  relatively  narrow,  elongate  form 
characteristic  of  the  Bornean  species. 

SCIURUS  BANCARUS,  new  species. 

Tyj?e.—Adu\t  male  (skin  and  skull).  Cat.  No.  114311  U.S.N.M. 
Collected  on  Pulo  Bangkaru,  Banjak  Islands,  January  17,  1902,  by  Dr. 
W.  L,  Abbott     Original  number,  1422,  digitized  by  ^CJOgie 
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Characters, — Very  similar  to  Sciur^is  mansalaris^  but  brown  of  upper 
parts  more  tinged  with  yellow  and  gray  of  underparts  distinctly 
washed  with  whitish  cream  buff. 

Meas^ireTtietiU, — In  size  this  animal  closely  agrees  with  Seiurus  mafi- 
mlarlsy  as  shown  by  the  table  of  measurements,  page  452. 

Specimens  examined, — ^Ten,  all  from  the  type  locality. 

Retnurks. — The  characters  which  distinguish  this  squirrel  from  its 
relative  of  Pulo  Mansalar  are  so  strictly  comparative  that  it  is  impos- 
sible to  state  them  in  such  a  manner  as  to  insure  positive  identification 
of  single  specimens.  Comparison  of  the  eight  skins  of  one  form  with 
the  ten  of  the  other  shows,  however,  that  the  slight  differences  are 
remarkably  constant,  so  much  so  that,  with  the  exception  of  a  single 
specimen  from  each  series,  there  is  no  difficulty  in  assigning  every  skin 
to  its  proper  place. 

SCIURUS   TENUIS  Horsfield. 

1824.  Seiurus  tenuis  Horsfield,  Zoological  reeearchea  in  Java  ami  the  neighbour- 
ing islands  (pages  not  numbered);  Singapore. 

Five  skins  from  Tapanuli  Bay,  Sumatra.  They  are  in  all  respects 
typical,  and  show  no  approach  to  Sciurm  umnsalarU  and  S,  hancarm. 
For  measurements  see  table,  page  452. 

Measureinenis  of  Seiurus  bancaru^y  S.  mansalaris,  and  S.  tenuis. 


Name. 

Ijocallty. 

Number. 

Sex. 

Total 
length. 

Head 
and 
body. 

Tail. 

Hind 
foot 

Hind 
foot 

with- 
out 

clawa. 

Sciunu  bancarus  . . . 
Do 

PuloBangkaru. 
do 

114306 
114309 

a 114311 
114812 
114313 
114816 
114310 
114314 
114316 
114317 
114632 

all4633 
114634 
114636 
114637 
114636 
114638 
114639 
114642 
114646 
114643 
114644 
114646 

Male,  adult  .. 

do 

do 

do 

do 

do 

Female,  adult 

do 

do 

do 

Male,  adult.. 

do 

do 

do 

do 

Female,  adult 

do 

do 

Male,  adult... 
do 

Female,  adult 

do 

do 

mm. 
262 
266 
260 
266 
267 
265 
264 
276 
263 
266 
245 
255 
270 
260 
255 
246 
278 
263 
256 
235 
256 
220 
235 

mm. 
150 
160 
145 
146 
142 
162 
155 
150 
139 
145 
147 
140 
148 
150 
146 
135 
168 
150 
140 
120 
140 
117 
125 

mm. 
112 
106 
116 
120 
125 

93 
109 
125 
114 
120 

98 
115 
122 
110 
110 
110 
120 

lis 

116 
115 
115 
lOS 
110 

mm. 
36 
36 
37 
35 
37 
36 
35 
37 
36 
36 
88 
37 
86 
36 
38 
36 
38 
87 
35 
94 
36 
34 
86 

mm. 
32 

Do 

do.  .. 

M 

Do 

Do 

Do 

Do 

Do       . 

do 

do 

do 

do 

.    do 

S2.5 

34 

32 

32 

34 

Do 

do 

32 

Do 

do 

8S 

Sciunm  mantalarUi . 
Do 

Pulo  Mansalar. . 
do 

35 
35 

Do 

do 

33 

Do 

do 

33 

Do 

do 

35 

Do 

do 

83 

Do 

do 

35 

Do 

Seiurus  tenuis 

Do 

do 

Tapanuli  Bay  . . 
do 

34 

32 
31.4 

Do 

do 

S3 

Do 

....  do.  .. 

82 

Do 

do 

3S 

a  Type, 

SCIURUS  ALBESCENS  (Bonhote). 

1901.  Seiurus  jiotcUus  alheseens  Bonhote,  Ann.  and  Mag.  Nat.  Hist.,  7th  Ber.,  VII, 
May,  1901,  p.  446;  Acheen,  Sumatra. 

Six  .specimens  from  Loh  Sidoh  Bay,  practically  topotypes  of  the 
species.     For  measurements  see  table,  page  456,  ^by^OOgie 


NO.  1317.  MAMMALS  OF  NORTHWEST  SUMA TRA— MILLER.  453 


This  squirrel  shows  a  striking  and  unexpected  resemblance  to  the 
Sciunts  ahhiMii  of  the  Tam>)e1an  Islands.  The  skins  are  quite  indis- 
tinguishable, except  that  the  red  element  of  the  underparts  is  salmon 
rather  than  rusty.  The  skulls  show  certain  slight  though  constant 
differences.  The  rostrum  is  somewhat  broader  proportionately  to  its 
length  in  the  Sumatran  animal,  and  the  audital  buUse  are  more  inflated. 
The  maxillary  teeth  of  Scixvms  aJhescens^  while  of  the  same  general 
size  as  in  S,  dthottii^  may  be  distinguished  by  their  less  thickened 
crowns,  a  character  easily  appreciated  on  comparison  of  the  tooth  rows 
viewed  from  the  lingual  side. 

SCIURUS  VITTATUS  Raffles. 

1822.  Sdurus  viUcUus  Raffles,  Trans.  Linn.  Soc.  London,  XIII,  p.  259;  Ben- 

ooolen,  Somatra. 
1901.  ASciuruB  viUatu9  Bonhote,  Ann.  and  Mag.  Nat.  Hist,  7th  ser.,  VII,  May, 

1901,  p.  447.     (Part.) 

Twelve  specimens  (two  in  alcohol,  one  skull  without  skin)  from 
Tapanuli  Bay,  Sumati-a.  For  measurements  see  table,  page  456.  The 
skins  present  no  color  variation  worthy  of  note.  In  none  is  there 
any  indication  of  such  red  in  the  tail  as  is  characteristic  of  Scinrus 
miniaius,  though  a  few  show  a  tendency  for  the  light  annulations  in 
the  pencil  to  be  more  tinged  with  orange  than  they  are  elsewhere. 

SCIURUS  SATURATUS,  new  species. 

Type.— Adult  female  (skin  and  skull).  Cat.  No.  134629,  U.S.N.M. 
Collected  on  Pulo  Mansalar,  off  Tapanuli  Bay,  Sumatra,  March  9, 1902, 
by  Dr.  W.  L.  Abbott.     Original  number,  1633. 

Characters,  —Similar  to  Sciurus  rittatus  but  general  color  darker, 
pale  lateral  stripe  less  well  defined,  though  of  normal  extent,  and  tail 
noticeably  darker  than  back,  its  pencil  mostly  black. 

Cohyr. — Type:  Upper  parts  and  sides  a  uniform  fine  grizzle  of  black 
and  ochraceous,  the  latter  decidedly  paler  and  less  bright  than  that  of 
Bidgway.  The  two  colors  are  everywhere  mixed  in  nearly  equal 
quantity  and  the  hair  is  distinctly  glossy.  Outer  surface  of  legs 
somewhat  paler  and  more  buffy  than  back;  cheeks  and  inner  surface 
of  ear  decidedly  so.  A  distinct  buff  eye  ring.  Muzzle  marked  with 
light  grayish  buff.  Lateral  stripes  of  normal  extent,  the  upper  one  a 
light  grayish  buff,  quite  different  from  the  grayish  white  stripe  of  S. 
mttaUis,  Tail  essentially  like  back,  but  grizzle  coarse,  and  black 
element  more  noticeable,  particularly  along  edge  and  at  tip,  where  the 
pencil  is  almost  entirely  black.  Under  pai*ts  and  inner  surface  of  legs 
intermediate  between  the  ochraceous-rufous  and  tawny  of  Ridgway, 
but  rather  darker  than  either.  This  color  extends  to  wrist  and  almost 
to  heel. 

Shall  wnd  teeth. — ^The  skull  and  teeth  resemble  those  of  Sdurus 
vittaiuSj  though  perhaps  averaging  slightly  larger.  jigitizedby^OOgie 
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^huisurenient^i, — External  measurements  of  type:  Total  length,  400; 
head  and  body,  215;  tail  vertebra^,  185;  hind  foot,  51  (47).  Average 
of  five  adults  from  the  type  locality:  Total  length,  395  (375^11); 
head  and  body,  208  (185-221);  tail  vertebrae,  187  (180-190);  hind  foot, 
51.4  (51-52);  hind  foot  without  claws,  48  (47-49).  For  details  see 
table,  page  456. 

Cranial  measurements  of  type:  Greatest  length,  52  (51);^  basal 
length,  43.6  (43);  basilar  length,  40  (40.2);  length  of  nasals,  16.4  (16); 
breadth  of  both  nasals  together  anteriorly,  7.4  (8.2);  diastema,  11.6 
(11.8);  least  interorbital  breadth,  IS  (17.8);  zygomatic  breadth,  30 
(30.4);  mandible,  32.4  (31.4);  maxillary  tooth  row  (alveoli),  9.6  (9.6); 
mandibular  tooth  row  (alveoli),  10  (9). 

Specinieyis  examhu^d, — Five,  all  from  Pulo  Mansalar. 

Reinarks, — This  is  a  well-marked  form  of  the  Sciurus  notatim  group, 
closely  related  to  S,  vlttatus^  but  readily  distinguishable  by  its  dark 
general  coloration,  dull  outer  lateral  stripe,  and  black-tipped  tail. 
The  series  shows  no  variations  worthy  of  special  note. 

SCIURUS  PRETIOSUS,  new  species. 

Type.—M\x\t  female  (skin  and  skull),  Cat.  No.  114325,  U.S.N.M. 
Collected  on  Pulo  Bangkaru,  Banjak  Islands,  January  20, 1902.  Orig- 
inal number,  1442. 

Characte7*8. — Like  Sciurus  saiuratics,  but  average  size  less,  red  of 
underparts  not  as  bright,  tail  not  darker  than  back,  and  j>encil  not 
darker  than  rest  of  tail.  Skull  distinctly  smaller  than  that  of  Sciurus 
saturatus. 

Color. — In  general  the  color  so  closely  resembles  that  of  Sciurus 
sahiratus  as  to  need  no  detailed  description.  On  comparison  of  the  two 
series  the  red  of  the  underparts  is  seen  to  be  less  Ijright  than  in  the 
Mansalar  squirrel,  and  the  pale  element  in  the  grizzle  of  the  upperparts 
less  yellow,  though  so  far  as  possibility  of  description  is  concerned  the 
colors  are  essentially  the  same.  The  most  tangible  difference  is  in  the 
amount  of  black  in  the  tail.  In  the  Pulo  Bangkaru  animal  this  shows 
no  tendency  to  f onn  a  black  pencil  or  dark  lateral  fringe,  as  in  Sciurus 
saturatus. 

Skull  and  teeth, — Both  skull  and  teeth  are  smaller  than  in  Seiui'us 
satxtratus  or  S,  vittatuM^  but  I  can  detect  no  differences  in  form. 

Mea^ureinents, — External  measurements  of  type:  Total  length,  375; 
head  and  body,  200;  tail  vertebne,  175;  hind  foot,  46  (43).  Average 
of  seven  adults  from  the  type  locality:  Total  length,  387  (372-4<X)); 
head  and  body,  207(192-220);  tail  vertebne,  181  (170-195);  hind  foot, 
47.6  (46-49);  hind  foot  without  claws,  44.3  (43-46).  For  details  see 
table,  page  456. 

« Measurements  in  parentheses  are  those  of  an  a<hilt  female  Scinnis  Httatm  from 
Tapanuli  Bay,  Sumatra  (No.  114518).  ,     .^.^.^..^ 
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Cranial  niea8urement8  of  type:  Greatest  length,  49.4  (52);  l)a$al 
length,  43  (43.6);  basilar  length,  40.4  (40);  length  of  nasals,  15  (16.4); 
breadth  of  both  nasals  together  anteriorly,  7.4  (7.4);  distance  from 
front  of  nasal  to  back  of  frontal,  25  (27.6);  diastema,  11.6  (11.6):  least 
interorbital  breadth,  18  (18);  zygomatic  breadth,  29  (30);  mandible, 
32  (32.4);  maxillary  tooth  row  (aiveoli),  9  (9.6);  mandibular  tooth  row 
(alveoU),  9.8  (10). 

Specimens  examined. — Eight,  all  from  the  type  locality. 

Remarks. — The  specimens  of  this  squirrel  show  no  noteworthy 
rariations. 

SCIURUS  UBBRICOLOR,  new  species. 

Type.—AAuM  female  (skin  and  skull).  Cat.  No.  114373,  U.S.N.M. 
Collected  on  Pulo  Tuangku,  Banjak  Islands,  February  5,  1902,  by  Dr. 
W.  L.  Abbott.     Original  number;  1517. 

Chara/^ters. — In  general  appearance  like  Sdurus  satnratus  and  S. 
pretiosus^  but  red  of  underparta  darker  and  duller  than  in  either  and 
median  line  of  belly  frequently  blackish;  tail  not  distinctly  darker 
than  bacjk;  outer  lateral  stripe  reduced  in  both  length  and  width;  size 
nearly  as  in  S.  saturattis. 

Color. — ^The  general  color  is  closely  similar  to  that  of  ScniriirS  satu- 
ratus  and  S.  pretiosuSy  but  the  tone  of  the  upperparts  is  lighter  than 
in  the  former  and  more  red  than  in  the  latter.  Tail  more  coarsely 
grizzled  than  back,  but  the  general  effect  scarcely  darker.  Outer 
lateral  stripe  of  the  same  dull  color  as  in  the  related  forms,  but  its 
length  usually  less  and  its  width  generally  not  more  than  half  as  great 
(about  5  mm.  at  middle  in  type).  Underparts  a  duller  red  than  in  the 
related  species,  this  due  chiefly  to  the  darker  bases  of  the  hairs.  Along 
median  line  the  dark  bases  increase  suflSciently  to  form  a  distinct 
median  dusky  stripe  in  some  specimens  (including  the  type).  The 
black  lateral  stripe  tends  to  extend  its  inner  margin  in  the  same  manner. 

Skxdl  and  teeth. — ^The  skull  and  teeth  are  essentially  like  those  of 
Sciurus  saturatus. 

Measurements. — External  measurements  of  type:  Total  length,  405; 
head  and  body,  215;  tail  vertebrae,  195;  hind  foot,  51  (48).  Average 
of  seven  specimens  from  the  type  locality;  total  length,  389  (345-415); 
head  and  body,  215  (205-225);  tail  vertebra?,  180  (170-210);  hind  foot, 
49.3  (46-51);  hind  foot  without  claws,  45.9  (43-48).  For  details  see 
table,  page  456. 

Cranial  measurements  of  type:  Greatest  length,  52;  basal  length, 
44;  basilar  length,  41.4;  length  of  nasals,  17;  breadth  of  both  nasals 
together  anteriorly,  7;  distance  from  front  of  nasal  to  back  of  frontal, 
38;  diastema,  13;  least  interorbital  breadth,  19;  zygomatic  breadth, 
34;  mandible,  34;  maxillary  toothrow  (alveoli),  9.6;  mandibular  tooth- 
row  (alveoli),  9.8. 

Specimens  examined. — Nine,  all  from  the  type  locality.         ^  , 
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Remarks. — While  Sciwnts  ttbericclori^  darker  beneath  than  in  either 
of  the  two  related  forms,  its  upper  parts  are  not  as  dark  as  in  S.  mtur- 
atns  and  the  trfil  is  much  less  suffused  with  black.  The  reduction  of 
the  pale  lateral  stripe  easily  distinguishes  it  from  its  allies. 

MectsuremenU  of  aquirrds  of  the  Sciurus  notatus  group. 


Name. 

Locality. 

Number. 

Sex. 

Total 
length. 

Head 
and 
body. 

mm. 
193 
190 
200 
195 
170 
203 
220 
200 
206 
190 
205 
215 
208 
210 
200 
221 
220 
215 
200 
185 
207 
220 
205 
210 
175 
225 

0205 
215 
225 
205 
205 
192 
210 
210 
215 
220 
20O 

Tall. 

Hind 
foot. 

mm.. 
46 
45 

47 
46 
46 
47 
48 
50 
47 
48 
48 
48 
48 
50 
48 
52 
51 
51 
52 
61 
48 
60 
46 
50 
47 
49 
50 
51 
51 
48 
48 
47 
47 
48 
48 
49 
46 

Hind 
tool 

with- 
ont 

claws. 

SeittrutaOeaeens..,. 
Do 

LohSidohBay.. 
do 

114154 
114155 
114157 
114158 
114156 
114159 
114518 
114522 
114528 
114624 
114525 
114526 
114519 
114520 
U4a21 
114627 
114628 

*i  114629 
114630 

•114631 
114866 
114867 
114369 
114371 
114368 
114370 
114372 

a  114373 
114374 
114318 
114320 
114321 
114322 
114323 
114324 
114319 

a  114325 

Maleadult.... 

do 

do 

do 

Female  adult. 

do 

do 

do 

do 

do 

do 

do 

Maleadult.... 

do 

do 

do 

do 

do 

do 

Maleadult.... 

do 

do 

do 

Female  young 

Female  adult. 

do 

do 

do 

Maleadult.... 

do 

do 

do 

do 

do 

Female  adult. 
do 

mm. 
343 
850 
890 
370 
350 
373 
405 
897 
898 
890 
385 
380 
393 
895 
380 
411 
400 
400 
890 
875 
382 
•     400 
375 
395 
310 
845 

bilb 
410 
415 
375 
400 
372 
390 

<-835 
400 
400 
375 

mm. 
150 
160 
190 
175 
180 
170 
185 
197 
192 
200 
180 
165 
185 
185 
180 
190 
180 
185 
190 
190 
175 
180 
170 
185 
135 

6210 
195 
190 
170 
195 
180 
180 

C125 
185 
.180 
175 

mm. 
42 
4L4 

Do 

do 

44 

Do 

do 

42 

Do 

do 

42 

Do 

do 

4S.4 

SciunuviUatua 

Do 

TafianuliBay... 
do 

45 
47 

Do 

do 

43 

Do 

do 

45 

Do 

do 

45 

Do 

do 

45 

Do 

do 

46 

Do 

do 

47 

Do 

do.: 

44 

Do 

PuloMansalar.. 
do 

48.4 

48 

Do 

do 

47 

Do 

do 

49 

Do 

do 

47.4 

Sciuruaubericolor .. 
Do 

PuloTuangku.. 
do 

45 
47 

Do 

do 

43 

Do 

do 

46 

Do 

do 

39 

Do 

do 

45 

Do 

do 

4fi 

Do 

do 

48 

Do 

do 

47 

Sciunupretioma.... 
Do 

PuloBangkani. 
do 

46 
45 

Do::::::::::::: 

:::::do:::::::::: 

44 

Do 

do 

4S 

Do 

...    do . . . 

45 

Do 

do 

44.4 

Do 

do 

45 

Do 

do 

43 

a  Type. 


h  Estimated  from  dry  skin. 
SCIURUS   EREBUS,  new  species. 


e  Tail  injured. 


Type.— AAult  female  (skin  and  skull).  Cat.  No.  114537,  U.S.N.M. 
Collected  at  Tapanuli  Bay,  northwestern  Sumatra,  March  17, 1902,  by 
Dr.  W.  L.  Abbott.     Original  number,  1653. 

Characters. — Similar  to  the  Bornean  Scivruspluto  Gray,  but  larger, 
red  area  on  legs  more  extensive,  and  pale  lateral  stripe  completely 
obliterated. 

CoI<)r. — Under  parts  and  inner  surface  of  limbs  bright  chestnut 
(lighter  and  more  red  than  that  of  Ridgway);  elsewhere  glossy  black. 
On  cheeks,  feet,  and  outer  surface  of  front  legs  the  black  is  slightly 
grizzled  with  whitish  and  red,  and  along  flanks  and  thighs  a  few  hairs 
bear  a  single  whitish  annulation  rather  less  than  1  mm.  in  length,  but 
these  markings  are  lost  in  the  general  black  effect,  except  on  very 
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cloee  inspection.  Ttic  black  of  cheeks  extends  un<Ief  ~  clilii  across  an 
area  about  10  mm.  in  width.  On  front  legs  the  red  area  is  much  wider 
than  the  black,  and  on  inner  side  it  extends  to  naked  surface  of  palm. 
In  S.  pluto  the  black  area  is  the  more  extensive,  and  it  encircles  the 
wrist  just  above  palm.  On  hind  legs  the  same  diflferences  occur.  The 
red  area  is  much  wider  in  the  Sumatran  than  in  the  Bornean-form, 
and  it  usually  extends  to  edge  of  naked  sole,  though  occasionally  the 
black  narrowly  encircles  ankle. 

SkuU  and  teetL-^The  skull  and  teeth  so  closely  resemble  those  of 
Sciurus pluto  that  I  can  detect  no  tangible  differences. 

Measurements. — External  measurements  of  type:  Total  length,  486; 
head  and  body,  260;  tail  vertebrae,  225;  hind  foot,  68  (53).  Average 
of  twelve  adults  from  the  type  locality:  Total  length,  473  (430-498); 
head  and  body,  247  (230-263);  tail  vertebrae,  227  (200-240);  hind  foot, 
68.1  (57-69);  hind  foot  without  claws,  63  (51-65).  For  details,  see 
table,  page  467. 

Cranial  measurements  of  type:  Greatest  length,  58  (66);^  basal 
length,  60  (49);  basilar  length,  46.6  (46);  diastema,  13.6  (13.6);  length 
of  nasals,  17.8  (16.6);  greatest  breadth  of  both  nasals  together,  8.8 
(8.6);  least  interorbital  breadth,  23  (22.6);  zygomatic  breadth,  34.6 
(34);  mandible,  37  (37);  maxillary  toothrow  (alveoli),  11  (11);  man- 
dibular toothrow  (alveoli),  11  (11.4). 

Specimens  examined, — ^Twelve,  all  from  Tapanuli  Bay. 

Remarks. — While  Sciurus  er^ms  rather  closely  resembles  S.  pViUo^  it 
is  readily  distinguishable  from  the  Bornean  animal  by  its  greater  size 
-and  by  the  absence  of  the  pale  lateral  stripe.  There  is  not  the  slightest 
indication  of  this  stripe  in  any  of  the  twelve  skins,  while  in  each  of  five 
specimens  of  Sciurus  pluto  it  may  be  easily  traced.  The  difference  in 
extent  of  the  red  on  the  legs  is  a  less  constant  charac^ter. 

MeasuremefUft  of  Sciurus  erebiis. 


Locality. 

Number. 

Sex. 

Total 
length. 

mm. 
4«0 
483 
4:«) 
455 
470 
465 
498 
480 
480 
4H5 
485 
470 

Head 
and 
body. 

III 

Hind 
foot. 

Hind 
foot 
with- 
out 
claws. 

TMiATinii  Bat.  . 

114630 
114681 
114633 
114534 
114539 
114541 
114532 
114536 
114536 
a  114537 
114538 
114540 

Male  adult 

do 

mm. 
•250 
250 
230 
240 
235 
2ib 
263 
245 
255 
260 
245 
245 

mm. 
230 
233 
200 
215 
235 
220 
235 
235 
225 
225 
240 
225 

mm. 
58 
67 
58 
67 
59 
68 
69 
69 
68 
58 
69 
67 

mm. 
63 

62 

Do 

do 

54 

Do 

do 

51 

Do 

do 

63 

Do 

do 

53 

Do 

Female  adul  I 

do 

65 

Do 

66 

Do 

do 

63 

Do 

do 

52 

Do 

do 

63 

Do 

do 

52 

a  Type. 


o  Measurements  in  parentheses  are  those  of  an  adult  male  Sciufus  pluto  from  British 
North  Borneo  (No.  34941). 
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RHINOSCIURUS  LATICAUDATUS  (Miiller  and  Schlegel). 

1839-1844.  Sciurus  laticaudattis  Mf  ller  and  Schlegel,  Verfaandel.  over  de 
natuurlijke  Cxeschiedenis  der  Nederl.  overzeesche  bezittingen,  p.  100;  Pon- 
tianak,  Western  Borneo. 

An. adult  female  was  taken  on  Pulo  Tuangku,  Banjak  Islands,  Febru- 
ary 15,  1902.  Total  length,  360;  head  and  bod}^  230;  tail  vertebra, 
130;  hind  foot,  46  (44).  Skull:  Greatest  length,  59;  basal  length,  52; 
basilar  length,  49.4;  palatal  length,  31;  diastema,  17;  length  of  nasals, 
21;  breadth  of  both  nasals  together  anteriorly,  6;  least  interorbital 
breadth,  13;  zygomatic  breadth,  28.6;  mandible,  35.6;  maxillary  tooth- 
row  (alveoli),  12;  mandibular  toothrow  (alveoli),  10.4.  "  Uterus  con- 
tained one  embryo  the  size  of  a  pea.     Mammee,  4." 

Family  MURID^E. 

MUS  SIMALURENSIS,  new  species. 

Tj/pe.—Advilt  female  (skin  and  skull),  Cat.  No.  114216,  U.S.N.M. 
Collected  on  Simalur  Island  December  14, 1901,  by  Dr.  W.  L.  Abbott 
Original  number,  1372. 

CtuiracterH. — Like  Mus  j>a7inosus  of  the  Butang  Islands,  but  rather 
smaller;  fur  shorter  and  less  coarse;  color  darker  and  less  yellowish: 
teeth  smaller;  mammae  10,  as  in  other  members  of  the  group. 

Fur, — The  fur  is  rather  close  and  fine  in  texture,  much  raiore  so 
than  that  of  Mm paymosus^  though  it  contains  many  grooved  bristles. 
These,  however,  are  scarcely  more  stiff  than  the  longer  terete  hairs. 
At  middle  of  back  the  body  of  the  fur  is  about  14  mm.  in  length,  the 
scattered  long  hairs  exceeding  this  by  about  6  mm.  These  long  hairs 
show  no  distinct  tendency  to  increase  in  length  on  rump  and  lunibar 
region. 

Co1(rf\ — Back  and  sides  a  moderately  coarse,  but  not  very  conspicu- 
ous grizzle  of  black  and  dull  ochraceous  buff,  the  former  a  little  in 
excess  on  back,  the  latter  distinctly  so  on  sides,  and  tips  of  bristles 
and  longer  hairs  with  metallic  iridescence.  Underparts  buff,  rather 
lighter  than  that  of  Ridgway,  and  somewhat  clouded  by  gray  along 
median  line  of  chest.  Feet  dull  brownish.  Ears  and  tail  uniform 
dark  brown. 

Skull  and  teeth,— The,  skull  is  larger  than  that  of  Mm  alexandrinus^ 
though  of  essentially  the  same  form.  In  size  it  closely  approaches 
that  of  Mu4i  pamiosu^^  but  the  average  length  appears  to  be  less  than 
in  the  Butang  animal.  In  form  the  skulls  of  Mus  shnalurensis  and 
M,  pannosus  closely  resemble  each  other,  except  that  the  rostrum  is 
more  slender  in  the  Simalur  rat  and  the  incisive  foramina  are  longer, 
narrower,  and  more  nearly  parallel-sided.  Teeth  as  in  Mus  pannosus^ 
but  smaller. 

Mea»ure77ients.—l£iXt(ivn9\  measurements  of  type:  Total  length,  402; 
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head  and  body,  2(>4;  tail  vertebiw,  198;  hind  foot,  42.4  (40).  Aver- 
age of  5  adults  from  the  type  locality:  Total  Icnjrth,  388  (377-402); 
head  and  body,  206  (200-218);  tail  vertebrae,  182  (176-198);  hind  foot, 
40.4  (39.2-42.2);  hind  foot  without  claws,  37.8  (36-40).  For  details, 
Bee  table,  page  459. 

Cranial  measurements  of  type:  Greatest  length,  47.4  (46);*  basal 
length,  41.8  (40);  basilar  length,  39  (37);  diastema,  13  (12; 4);  length 
of  incisive  foramen,  9  (8);  combined  breadth  of  incisive  foramina,  3.4 
(3.8);  length  of  nasals,  18  (17.6);  greatest  breadth  of  both  nasals 
together,  5.2  (5.6);  zygomatic  breadth,  23  (22);  least  interorbital 
breadth,  7.4  (7);  breadth  of  brain  case  above  roots  of  zygomata,  17 
(17);  depth  of  brain  case  at  front  of  basioccipital,  12  (11.4);  fronto- 
palatal  depth  at  posterior  extremity  of  nasals,  11.8  (11.6);  mandible, 
88  (28);  maxillary  tooth  row  (alveoli),  8  (8.4),  mandibular  tooth  row 
(alveoli),  8  (8.4). 

Speciinens  examined. — Thirtj^-two  from  the  following  localities: 
Simalur  Island  (main  island),  8  (2  in  alcohol);  Simalur  Island  (Pulo 
Siumat),  6  (1  skull  without  skin);  Pulo  Lasia,  16  (3  in  alcohol;  3 
skulls  without  skins);  Pulo  Babi,  2  (skulls  only). 

Remarks. — This  is  a  well-defined  member  of  the  Mm  rattua  group, 
most  closely  related,  apparently,  to  the  form  occirrring  on  the  Butang 
Islands  on  the  opposite  side  of  Sumatra.  Its  presence  on  Simalur  and 
the  neighboring  islands  may  have  been  originally  due  to  human 
Agency,  though  there  is  no  reason  to  suppose  that  the  animal  has  been 
introduced  within  historic  times. 

MeasurenierUs  ofMus  gimalurensis. 


LocaUty. 

N  amber. 

SimAlnr  Titland 

114214 

Do 

114215 

Do 

114213 

Do 

a  114216 

Do 

114217 

Do 

114218 

Pulo  Siumat 

114221 

Do 

114225 

Do 

114222 

Do   

114223 

Do  

114224 

114257 

Do 

114260 

Do  

114261 

Do 

114262 

Do 

114253 

Do 

114254 

Do  

114255 

Do  

114-256 

Do  

114258 

Sex. 


Male  adult , 

do 

Female  young 

Female  adult 

do 

do 

Male  adult 

do 

Female  adult 

Female  young ... 

Female  adult 

Male  adult 

do 

do 

Male  young , 

Female  young 

Female  adult 

do 

Female  young... 
Female  adult 


Hind 

Total 
length. 

Head 
and 
body. 

Tail. 

Hin.d 
foot. 

foot 
with- 
out 
claws. 

mm. 

mm. 

mm. 

mm. 

mm. 

389 

218 

176 

89 

86 

893 

211 

182 

40 

86 

357 

190 

167 

88 

85 

402 

204 

198 

42.2 

40 

880 

201 

179 

40 

38 

377 

200 

177 

41 

89 

415 

224 

191 

42 

88.6 

413 

212 

201 

42.4 

40 

383 

201 

179 

40 

38 

342 

172 

170 

39.6 

87 

375 

198 

177 

41.4 

38.4 

433 

225 

208 

43 

89.4 

417 

205 

212 

41 

39 

411 

210 

201 

42.4 

40 

385 

178 

207 

42 

40 

356 

176 

180 

40 

38 

456 

231 

225 

42.2 

40 

437 

225 

212 

40.4 

39 

370 

182 

188 

40.4 

39 

445 

227 

218 

43.4 

41.2 

a  Type. 

ti  Measurements  in  parentheses  are  those  of  an  adult  ieuiale  if?w  pajuiosus  (No. 
IWl  15)  from  Pulo  Adang,  Butang  Islands.  ^g.^.^^^ ^^ ^OOQ IC 
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MUS  SURDUS,  new  species. 

Type.—XA\i\t  male  (skin  and  skull),  Cat.  No.  114184,  U.S.N.M. 
Collected  on  Simalur  Island  December  11, 1901,  by  Dr.  W.  L..  Abbott 
Original  number,  1359. 

Characters. — Similar  to  Mus  concolor  Blyth  and  MuspvU^s  Miller, 
but  larger  and  paler. 

Fur  and  external  cJiaraetera  in  general. — ^The  fur,  tail,  ears,  feet,  etc., 
are  as  in  Mus  cmicolor  and  MuspuUvs.     Mammae,  i.  2-2,  p.  2-2=8. 

Color. — Back  and  sides  a  coarse,  inconspicuous  grizzle  of  dull  ochra- 
oeous  buff  and  blackish  brown,  the  former  slightly  in  excess  on  back 
and  distinctly  predominating  on  sides.  Underparts  and  inner  sur- 
face of  limbs  dirty  white,  tinged  with  cream  buff,  in  the  type  there 
is  a  fairly  well  defined  line  of  demarcation  between  the  color  of  sides 
and  that  of  belly.  This  contrast,  though  not  always  so  conspicuous, 
is  invariably  more  noticeable  than  in  the  type  of  MuspuUxis  or  the  two 
specimens  of  Mus  concolor  that  I  have  examined.  Eiars  blackish  brown 
externally,  lightly  sprinkled  with  fine,  silvery  hairs  internally.  Feet 
dirty  whitish. 

Skull  and  teeth. — Both  skull  and  teeth  are  noticeably  larger  than  in 
Mus  concolor  and  Mus  puU/us^  but  I  can  detect  no  tangible  difference 
in  form. 

Measurements. — External  measurements  of  type:  Total  length,  265; 
head  and  body,  127;  tail  vertebree,  138;  hind  foot,  28  (26).  Average 
of  21  adults  from  the  type  locality:  Total  length,  268  (238-324);  head 
and  body,  130  (112-143);  tail  vertebrae,  139  (119-182);  hind  foot,  27 
(26-28.2);  hind  foot  without  claws,  25.4  (24-27).  For  details  see 
table,  page  461. 

Cranial  measurements  of  type:  Greatest  length,  33  (30);^  basal 
length,  28.6  (26);  basilar  length,  26  (23);  diastema,  8.8  (8);  length  of 
incisive  foramen,  6.4  (5.4);  combined  breadth  of  incisive  foramina,  2.8 
(2);  length  of  nasals,  12  (11);  greatest  combined  breadth  of  nasals,  3.4 
(3);  zygomatic  breadth,  15.4  (13.6);  least  interorbital  breadth,  5  (4); 
breadth  of  brain  case  above  roots  of  zygomata,  13.6  (13);  depth  of 
brain  case  at  front  of  basiocoipital,  9.6  (9);  frontopalatal  depth  at  pos- 
terior extremity  of  nasals,  7.4  {^.&i\  mandible,  18.8  (15.4);  nmxillarj 
tooth  row  (alveoli),  5.6  (4.6);  mandibular  tooth  row  (alveoli),  5.6  (4.6). 

Specimens  examined. — Thirt3^-two  (11  in  alcohol),  all  from  the  type 
locality. 

Remarks. — Though  closely  related  to  Mus  concolor  and  Mus  pvUm 
this  species  appears  to  be  well  differentiated.  Like  Mus  sinialurenm 
it  probably  owes  its  introduction  and  therefore  its  existence  to  prehis- 
toric man. 

a  Measurements  in  parautheses  are  those  of  the  type  of  iftM  puUua. 
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Measurements  of  Mus  surdus. 


LocaUty. 


ranv&lfir  IfUin'l 

114181 
114182 
114183 
a  114184 
114186 
114186 
114187 
114190 
114191 
114192 
114193 
114194 
114196 
114198 
114200 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do...: 

Do 

Do 

Do 

Do 

Do 

114201 

Do     

114188 
114189 
114195 
114197 
114199 

Do 

Do 

Do 

Do 

Number.  Sex. 


Male  adult . . . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Female  adult 

do 

do 

do 

do 


aT>^pe. 
MUS  PIRMUS  Miller. 


Totol 
length. 


Head 
and 
body. 


mm. 

mm. 

270 

130 

270 

130 

264 

130 

266 

127 

276 

132 

249 

125 

270 

130 

266 

135 

272 

129 

324 

142 

286 

143 

298 

143 

285 

134 

269 

129 

273 

133 

260 

135 

240 

121 

24:^ 

116 

238 

112 

268 

124 

251 

125 

Tail. 


140 
140 
134 
138 
144 
124 
140 
131 
143 
182 
142 
155 
151 
140 
140 
125 
119 
137 
126 
144 
126 


Hind 
foot. 


mm, 
27 
27 
26 
27.8 
27 

26.2 
26.4 
27 
26 
28 
28 
28 
28.2 
26 

27.2 
28 
26 
27 
26 
28 
26.2 


Hind 
foot 

with- 
out 

claws. 


25 

24 

26.4 

26 

25 

25 

26 

25 

27 

26 

26.4 

26 

24.4 

26 

27 

25 

25 

25 

26 

25 


156; 


1902.  Mus  firmus  Miller,    Ptw.  Acad.  Nat.  Sci.  Philadelphia,  1902,  p. 
June  11,  1902;  Linga  Island,  off  east  coast  of  Sumatra. 

An  immature  rat  taken  at  Tapanuli  Bay,  8  specimens  (1  in  alcohol) 
from  Pulo  Tuangku,  and  7  (1  skull  without  skin)  from  Pulo  Bang- 
karu  I  can  not  distinguish  satisfactorily  from  the  Mus  firmus  of  Linga 
Island.  The  skips  from  Pulo  Bangkaru  and  that  from  Tapanuli  Bay 
are  practically  indistinguishable  from  the  original  series.  Those  from 
Pulo  Tuangku  are,  however,  not  as  clear  buff  beneath,  as  the  hairs  of 
the  lateral  portions  of  the  belly  have  distinct  gray  bases,  and  this  color 
appears  slightly  at  surface.  The  series  is  too  small  to  prove  that  this 
iifference  is  constant.     For  measurements  see  table,  page  462. 

MUS  DOMITOR,  new  species. 

Type.—kA\3\t  female  (skin  and  skull),  Cat.  No.  114621,  U.S.N.M. 
Collected  on  Pulo  Mansalar  at  entrance  to  Tapanuli  Bay,  Sumatra, 
March  4,  1902,  by  Dr.  W.  L.  Abbott.     Original  number,  1592. 

Characters, — Similar  to  Mus  finnu^  but  under  parts  so  little  tinged 
ivith  yellow  as  to  form  no  marked  contrast  with  color  of  sides.  Mam- 
tnse  8,  as  in  Mus  firmus  and  related  species. 

Fur  and  general  external  features, — The  external  characters,  other 
than  color,  are  so  like  those  of  Mus  firinus^  Mus  integer^  and  the 
previously  known  members  of  the  group  as  to  need  no  description. 

Color. — Upper  parts  a  fine  grizzle  of  blackish  brown  and  pale,  dull, 
buff,  the  two  colors  nearly  equally  mixed  on  the  back,  but  the  buff  in 
excestj  on  the  sides,  where,  however,  it  is  clouded  by  the  appearance 
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at  surface  of  the  gi-ay  (very  nearly  Ridgeway's  No.  6)  of  the  under  fur. 
The  longer  hairs  show  a  distinct  bluish  luster.  Under  parts  and  inner 
surface  of  legs  gray  (about  Ridgeway's  No.  6)  faintly  washed  with 
grayish  buff,  the  conti-ast  between  the  color  of  this  region  and  that  of 
sides  very  slight.  Head  similar  to  back,  but  grizzle  more  fine.  Feel 
dull,  dark  brown.     Ears  and  tail  uniform  blackish. 

SkidZ  and  teeth. — The  skull  and  teeth  so  closely  resemble  those  of 
MusfirmxLB  that  I  can  find  no  tangible  characters  by  which  to  dis- 
tinguish them. 

Measurements. — External  measurements  of  type:  Total  length,  4^; 
head  and  body,  243;  tail  vertebrse,  247;  hind  foot,  47  (44).  Average 
of  5  specimens  from  the  type  locality:  Total  length,  457  (400-497); 
head  and  body,  227  (200-251);  tail  vertebne,  230  (200-252);  hind  foot, 
46.4  (45-48);  hind  foot  without  claws,  43.6  (42-45).  For  details  see 
table,  page  462. 

Cranial  measurements  of  type:  Greatest  length,  53  (53);**  bafifti 
length,  46.4  (46);  basilar  length,  43.6  (43);  length  of  nasals,  21  (21.4); 
greatest  combined  breadth  of  nasals,  5.8  (5.6);  diastema,  15  (15); 
zygomatic  breadth,  26  (27);  least  interorbital  breadth,  8  (8);  depth  of 
brain  case  at  front  of  basioccipital,  13  (13);  frontopalatal  depth  at  pos- 
terior extremity  of  nasals,  12.4  (13);  mandible,  31.4  (32.4);  maxillary 
tooth  row  (alveoli),  9  (9.4);  mandibular  tooth  row  (alveoli),  9.6  (10). 

Specimens  examined. — Seven  (one  skull  without  skin),  all  from  Pulo 
Mansalar. 

Remarks. — The  distinctness  of  this  species  from  the  Mus  Jirmus  of 
the  near-by  mainland  is  unquestionable. 

Measurements  of  Mus  fimins  arid  Mus  domUor. 


Name. 


Locality.    Number. 


Mus  Jirmus 

Pulo  Bangkani . 
do 

Do 

do 

Do 

do 

Do 

-  ...do...  . 

Do 

do 

Do 

Do 

PuloTuangku.. 
do 

Do 

.do     ..     . 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Mus  domUor 

Do 

Pulo  MaiLsalar  . 
do 

Do          

do 

Do 

do 

Do          

do 

Do 

do 

114285 
114286 
114287 
114288 
114289 
114290 
114378 
114380 
114382 
1143M 
114379 
114381 
114383 
114620 
all4621 
114<?22 
114623 
114624 
114625 


Sex. 


Female  adult . 

....do 

....do 

....do 

....do 

Male  adult ... 
Female  adult. 

....do 

....do 

....do 

Male  adult... 

....do 

....do 

Female  adult. 

do 

Female  young 
Male  adult... 

do 

do 


Total     ^Sd^  i  Tall 


Hind 
fool. 


«  Type. 


«  Measurements  in  parentheses  are  those  of  the  type  of  Musfirmw, 
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Hind 
fool 
with- 
cot 
davs. 


mm. 

mm. 

mm. 

mm. 

nm. 

435 

232 

208 

45 

41 

441 

233 

208 

46 

O 

408 

216 

192 

48.4 

A 

440 

230 

210 

i5 

41 

411 

218 

193 

44 

42 

412 

212 

200 

46 

4S 

457 

220 

237 

50 

47 

435 

222 

213 

46.4 

« 

482 

242 

240 

48 

43 

485 

245 

240 

47 

45 

458 

228 

290 

49 

46 

487 

249 

288 

48 

4S 

590 

270 

260 

50 

47 

400 

200 

20O 

46 

44 

490 

243 

247 

47 

44 

384 

185 

199 

42 

m 

485 

233 

252 

48 

40 

413 

207 

206 

45 

4S 

497 

251 

246 

46 

C 
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MUS  FREMENS  MUler. 

1902.     Mu8  fremens  Millkb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1902,  p.  154, 
March,  1902;  Sinkep  Island,  off  east  coast  of  Sumatra. 

Twenty-four  specimens,  from  the  following  localities :  Pulo  Tuangku, 
7(2  skulls  without  skins);  Pulo  Bangkaru,  1;  Pulo  Mansalar,  7  (1 
skull  without  skin);  Tapanuli  Bay,  9  (5  skulls  without  skins).  This 
series  shows  variation  in  both  size  and  color,  but  for  the  present  I 
prefer  to  refer  it  as  a  whole  to  Mus  fremens.  None  of  the  skins 
show  any  close  approach  to  the  bright  colors  of  Mm  vodferam.  For 
measurements,  see  table. 

Measurements  of  Mus  fremens. 


Locality. 


Palo  Bangkani 
PaloTuangka.. 

Do 

Do 

Do 

Do 

Tapanuli  Bay  . 

Do 

Do 

Do 

Palo  Manmlar. 

Do 

Do 

Do 

Do 

Do 


114307 
114401 
114402 
114403 
114404 
114405 
114461 
114452 
114453 
114454 
114581 
114586 
114582 
114583 
1145M 
114585 


Sex. 


Female  young. 

Male  adult 

....do 

Male  young 

Male  adult 

...-do 

Female  adult.. 

....do 

Male  adult 

....do 

Female  adult. . 

....do 

Male  young 

Male  adult 

....do 

....do 


Total 
length. 

Head 
and 
body. 

mm. 

mm. 

481 

207 

5(i7 

245 

585 

257 

515 

228 

678 

250 

572 

249 

610 

242 

579 

225 

611 

236 

605 

240 

480 

241 

483 

220 

495 

210 

549 

250 

522 

218 

520 

230 

Tall. 

Hind 
foot. 

mm. 

mm. 

274 

45 

322 

47 

328 

48 

287 

45 

328 

48 

328 

50 

368 

46 

354 

46 

376 

48 

365 

47 

«2:?9 

46 

263 

44.4 

286 

44 

299 

48 

804 

•  45 

290 

45 

Hind 
foot 

with- 
out 

claws. 


mm. 
43 
45 
45 
43 
45.4 
48 
44.4 
41 
45 
45.4 
44 
42 
41.4 
45 
43 
43 


a  Tail  damaged. 
MUS  ASPER  Miller. 

1900.    Mus  asper  Miller,  Proc.  Biol.  Soc.  Washington,  XIII,  April  21,  1900,  p. 
145;  Trong,  Lower  Siam. 

An  adult  male  (skin  and  skull)  and  female  (skull  only)  from  Pulo 
Tuangku,  Banjak  Islands,  and  an  adult  female  (in  alcohol)  from  Tapa- 
nuli Bay.  These  specimens  so  closely  resemble  Mus  asper  that  with- 
out further  material  I  am  unable  to  distinguish  them.  The  male  from 
Pulo  Tuangku  measures:  Total  length,  249;  head  and  body,  140;  tail, 
109;  hind  foot,  29.6  (28).  The  female  from  Tapanuli  Bay  measures: 
Total  length,  210;  head  and  body,  105;  tail,  105;  hind  foot,  27  (26). 

MUS  LINGENSIS  MUler. 

1900.     Mus  Kngensis  Miller,  Proc.  Washington  Acad.  Sci.,  II,  August  20, 1900,  p. 
206;  Linga  Island,  off  east  coast  of  Sumatra. 

Forty  specimens,  as  follows:  Pulo  Bangkaru,  15  (1  in  alcohol,  4 
skulls  without  skins);  Pulo  Tuanku,  12  (2  in  alcohol,  3  skulls  without 
skins);  Tapanuli  Bay,  Sumatra,  13  (1  in  alcohol,  7  skulls  without 
skins).     For  measurements,  see  table,  page  464,  ^  g,^.^^^  ^^  \^OOg le 
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Many  of  the  skins  are  in  fresh,  unworn  pelage,  a  stage  in  whidi 
they  differ  almost  as  strongly  from  the  bright-colored  Jf^is  surifer  of 
the  Malay  Peninsula  as  was  the  case  with  the  original  specimens  taken 
in  midsummer.  In  fact,  the  general  color  of  the  rats  of  this  gi'oap 
appears  to  be  only  slightly  affected  by  abrasion  of  the  fur.  In  the 
six  specimens  from  Tapanuli  Bay  there  is  no  indication  of  a  dark  col- 
lar. The  collar  is  present  in  about  half  the  skins  from  the  Banjak 
Islands,  though  in  none  is  it  developed  as  in  the  Pulo  Mansalar  form. 


Meagurements  of  Mus  lingensui. 


Locality. 


PuloBangkara 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

PuloTuangku. 

Do 

Do 

Do 

Do 

Do 

Do 

Loh  Sidoh  Bay 
Tapanuli  Bay  . 

Do 

Do 

Do 

Do 

Linga  Island . . 

Do!!!!.'!!!! 
Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Number. 


114292 
114294 
114295 
114296 
114299 
114300 
114301 
114293 
114297 
114298 
114387 
114389 
114392 
114388 
114890 
114391 
114393 
114161 
114488 
114436 
114437 
114439 
114440 
101610 
101612 
a  101614 
113044 
113048 
113049 
113060 
101611 
113040 
113042 
113047 


MaU>  adult 

....do 

....do 

....do 

....do 

....do 

....do 

Female  adult 

....do 

....do 

Male  young 

Male  adult 

do 

Female  adult 

....do 

do 

do 

Male  young 

do 

Female  adult 

....do 

Female  young 

Female  adult 

Male  adult 

.....do 

....do 

do 

do 

....do 

do 

Female  adult 

do 

do 

do 


Total 
length. 


mm. 
344 
372 


358 


6330 
880 
316 
330 
842 
361 
381 
840 
834 
296 
380 
820 
894 
815 
414 
862 
400 
887 
854 
389 
420 
883 
876 
880 

a  310 


Head 
and 
body. 


mm. 
191 
205 
180 


200 
204 
180 
184 
200 
205 
182 
188 
191 
204 
177 
192 
186 
146 
178 
167 
213 
162 
218 
203 
216 
216 
188 
219 
287 
201 
210 
205 
220 
177 


^..    !  Hind 
^"*-  I  ioot. 


153 
167 

148 


158  ! 

6128 
152 
159 

*130 
175 
134 
147 
151 
167 
154 
148 
148 
150 
167 
158 
181 
158 
196 
159 
184 
171 
168 
170 
183 
182 
165 
175 
<i90 
158 


41 

42 

89 

40 

89.4 

40 

89 

8&4 

86.4 

41.6 

88.4 

89.2 

40.6 

39 

41 

89 

89 

87 

39 

88 

89 

89 

41.6 

88 

43 

42 

41 

43 

41 

89 

88 

40 

89.4 

41 


Hind 
foot 

with- 
out 


39.4 

96 

S8 

S7.4 

38 

S7 

» 

85.4 

40 

86 

96 

87 

87 

87.4 

96 

97 

85 

S7 

96.2 

9&.4 

97 

40 

97 

42 

40.4 

99 

41 

89L4 

96.4 

96 

98 

97 

98 


a  Type.  b  Tail  imperfect. 

MUS  CATBLLIFER,  new  species. 

Tyj}e.—Ad\x\t  female  (skin  and  skull).  Cat.  No.  114590,  D.S.N.M. 
Collected  on  Pulo  Mansalar,  off  Tapanuli  Bay,  Sumatra,  March  3, 
1902,  by  Dr.  W.  L.  Abbott.     Original  number,  1587. 

ChxLTocters, — In  general  similar  to  Mus  lingensis^  but  darker;  lower 
leg  entirely  tawny,  and  throat  with  broad  cross-band  of  same  color. 

Fur  and  general  external  features, — The  external  characters,  color 
ewepted,  agree  so  closely  with  those  of  Mies  lingensis  as  to  need  no 
special  description.  The  spines  on  the  back  are  rather  less  coarse 
than  in  the  related  species. 
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Color, — ^Tyi)e:  Back  and  sides  tawny  ochraceous,  considerably  paler 
than  that  of  Ridgway,  everywhere  heavily  clouded  by  the  blackish 
brown  of  the  spines  and  longer  hairs.  On  middle  of  back  the  dark 
color  is  greatly  in  excess,  but  on  sides  the  tawny-ochraceous  slightly 
predominates.  Crown  and  forehead  like  back;  cheeks  clear,  dull, 
tawny-ochraceous.  Outer  surface  of  limbs  tawny-ochraceous,  paler 
than  that  of  sides,  and  somewhat  dulled  by  appearance  at  surface  of 
slaty  bases  of  hairs.  The  tawny -oi^hraceous  completely  encircles  heel 
and  wrist,  extending  up  to  middle  of  lower  leg  and  forearm.  Under- 
parts  dull  white,  distinctly  marked  with  cream  buff.  Throat  just  in 
front  of  forelegs  crossed  by  an  ochi-aceou^  buff  band  about  25  nun.  in 
width.  Feet  dull  whitish.  Ekirs  and  tail  blackish  brown,  the  latter 
indistinctly  whitish  beneath  and  at  tip. 

Nine  of  the  skins  show  no  variation  worthy  of  note,  but  the  other 
three  (Nos.  114611,  114612,  and  114613)  are  so  peculiar  as  to  suggest 
their  specific  distinctness.  In  these  the  tawny-ochraceous  is  absent 
from  median  dorsal  region,  the  whole  of  which  is  consequently  a 
clear  slaty  brown  from  shoulders  to  base  of  tail,  strongly  contrasted 
with  color  of  sides.  Entire  ventral  surface  dull,  light,  ochraceous- 
buff,  slightly  marked  with  whitish  along  median  line.  Otherwise  as 
in  the  type.  As  these  specimens  show  no  peculiarities  other  than 
color,  I  think  they  are  to  be  regarded  as  a  dichromatic  phase  of  Mus 
catelllfer. 

Skull  mid  teeth. — ^The  skull  and  teeth  are  not  distinguishable  from 
those  of  M\i8  lingensis* 

Measuremejits. — External  measurements  of  type:  Total  length,  348; 
head  and  body,  202;  tail  vertebrae,  146;  hind  foot,  40  (39).  Average 
of  nine  specimens  from  type  locality:  Total  length,  350  (309-398); 
head  and  body,  195  (176-221);  tail  vertebrae,  155  (133-177);  hind  foot, 
41  (40-43);  hind  foot  without  claws,  38.9  (37.4-41).  For  details  see 
table,  page  466. 

Cranial  measurements  of  type:  Greatest  length,  46  (47.5);"  basal 
length,  39  (40.4);  basilar  length,  37  (37.5),  diastema,  13  (13.4);  length 
of  incisive  foramen,  7  (7);  combined  breadth  of  incisive  foramina, 
4.4  (4);  length  of  nasals,  17  (19);  greatest  combined  breadth  of  nasals, 
5  (5.4);  zygomatic  breadth,  20  (20);  least  interorbital  breadth  6.6  (6.8); 
mandible,  25  (25.4);  maxillary  tooth  row  (alveoli),  7  (8);  mandibular 
tooth  row  (alveoli),  7  (7.2). 

Specimeiis  examined,— Th\Tty-ty^o  (2  in  alcohol;  18  skulls  without 
skins),  all  from  Pulo  Mansalar. 

«Meagurement8  in  parentheses  are  those  of  the  type  of  Mu^  lingetms, 
Proc.  N.  M.  vol.  xxvi— 02 32 
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Measurements  of  Mus  cateUifer, 


Locality. 


Number. 


PuloMansalar.. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


114588 
1H;>K9 
«ll4otiO 
114^93 
114596 
114612 
114591 
114592 
1145»L 
114595 
114611 
114613 


Sex. 


Female  adult. 

....do 

....do 

....do 

....do 

....do 

Male  adult ... 
Male  young  . . 
Male  adult . . . 
Male  young  . . 

do 

do 


I  Total 
I  length. 


Head 
and 

body. 


Tail. 


Hind 
foot. 


mm. 

mm. 

1 
mm.    1 

bdS2 

220 

al02  . 

876 

ao6 

168 

S48 

202 

146 

366 

222 

144 

338 

177 

156 

883 

219 

164 

338 

183 

155 

297 

167 

140 

398 

221 

177 

333 

186 

147 

328 

179 

149 

309 

176 

133 

'    foot 
with- 
'    out 
.  clawi. 


mm. 

41  I 
40 
40 

38, 
40  i 

43 
40 
41 

42  I 

40 


39 

37.4 

38 

35 

38 

39 

41 

37 

38 

39.4 

40 


a  Type.  t>  Tall  damaged. 

LENOTHRIX,  new  genus. 

Type:  Ijenothrix  cantts,  new  species. 

(Thanicters. — Form  as  in  the  larger  species  of  Mtis;  tail  longer  than 
head  and  body.  Fur  densely  woolly,  interspersed  with  long,  straight 
hairs.  Feet  as  in  JUus^  but  plantar  tubercles  unusually  large.  Gen- 
eral f  onn  of  skull  as  in  Jftos^  but  supraorbital  ridges  greatly  developed, 
somewhat  as  in  Tylomyn.  Teeth  essentially  as  in  Lerunnya^^  but  width 
of  upper  molars  only  about  half  that  of  palate,  and  supplemental  reen- 
trant angles  on  inner  side  of  these  teeth  less  strongly  developed. 


LENOTHRIX  CANUS,  new  species. 

(Plate  XVIII.) 

Type,— AAwM  male  (skin  and  skull).  Cat.  No.  114386,  U.S.N.M. 
Collected  on  Pulo  Tuangku,  January  27,  1902,  by  Dr.  W.  L.  Abbott 

Characters, — A  slender,  bluish  gray  rat.  In  external  appearance 
similar  to  Lrnoniys  tneyrri  as  figured  by  Meyer,*  but  considerably 
smaller  (head  and  body  236  instead  of  290;  hind  foot  42  instead  of  46), 
and  with  tail  longer  than  head  and  body. 

Fur, — The  fur  is  composed  of  three  elements:  (1),  a  fine,  dense, 
woolly  underfur,  the  hairs  of  which  at  middle  of  back  are  about 
12  mm.  in  length;  (2),  slender,  straight,  terete  hairs,  the  length  of 
which  in  same  region  averages  about  25  ram.,  and  (3),  weak,  flattened 
hairs  intermediate  in  length  between  the  two  other  kinds  and  most 
abundant  on  sides  and  underparts.  The  flattened  hairs  are  very  incon- 
spicuous and  might  readily  pass  unnoticed.  It  is  the  abundant  woolly 
underfur  that  determines  the  character  of  the  pelage  and  gives  the 
animal  a  very  diflTerent  appearance  from  Jifits  ferreocanvs^  which  it 

a  As  figured  by  Thomas,  Trans.  Zool.  Soc.  London,  XIV,  pi.  xxxvi,  fig.  1. 
6  Abhandl.  u.  Berichte  des  k.  Zool.  u.  Anthrop.-Ethn.  Museums  zu  Dresden,  \TI, 
1899,pl.VIU.  Digitized  by  ^^OOgie 
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rather  closely  resembles  in  color.  In  the  tj^pe  specimen  there  is  an 
almost  naked  area  about  4  mm.  wide  and  70  mm.  in  length  extending 
along  median  line  of  belly  to  posterior  portion  of  chest.  It  has  the 
appearance  of  a  normal  character. 

Color. — Upper  parts  and  outer  surface  of  limbs  ecru-drab,  irixigu- 
larly  tinged  with  broccoli-brown  and  clouded,  particularlj'  along  middle 
of  back,  by  the  blackish  long  bail's.  Both  under  fur  and  long  hairs 
have  a  distinctly  glossy  texture,  which  causes  much  variation  in  the 
exact  shade  as  the  skin  is  viewed  in  different  lights.  Cheeks  light 
broccoli-brown.  Whiskers  shining  black.  Underpart**  and  inner  sur- 
face of  limbs  cream-buff,  the  line  of  demarcation  between  this  color 
and  that  of  sides  fairly  well  defined.  Feet  dirty  whitish,  shaded  with 
ecru-drab,  this  color  extending  around  heel.  Ears  blackish.  Tail 
blackish  throughout  basal  fourth,  the  rest  white. 

Tail, — ^The  tail  shows  no  peculiarities  of  importance.  It  is  distinctly 
and  uniformly  annulated,  about  11  rings  to  the  centimeter  at  middle. 
The  rings  are  not  very  clearly  divided  into  scales  except  toward  base. 
Beyond  middle  the  rings  become  much  more  closely  crowded,  but  they 
retain  their  distinctness  to  exti'eme  tip.  On  Imsal  fourth  the  hairs 
which  spring  from  between  the  rings  are  too  minute  to  cause  any  con- 
cealment of  the  annulation,  but  be3^ond  this  region  they  increase  in 
length  and  slightly  obscure  the  outlines  of  the  rings.  At  tip  they  are 
about  5  mm.  long. 

3rrs. — The  cars  are  of  moderate  size  and  normal  form.  Laid  for- 
ward they  extend  about  to  eye.  The  surface  of  the  ear  is  naked, 
except  for  a  sprinkling  of  minute  blackish  hairs. 

SkulL — ^The  skull  is  in  size  and  general  form  not  unlike  that  of  a 
large  house  rat.  The  brain  case,  however,  is  less  deep,  the  audital 
bullae  are  much  smaller,  the  incisive  foramina  are  shorter,  the  nasals 
flare  abrupth'  anteriorly,  and  the  plate  of  the  maxillary  which  forms 
outer  wall  of  antorbital  foramen  is  not  produced  forward  beyond 
level  of  upper  zygomatic  root.  The  most  striking  differences  are 
found  in  the  interorbital  region.  In  general  contour  this  region  is 
much  as  in  3fm  no7*veglcm^  but  the  supraorbital  beads  are  developed 
into  upturned  blade-like  ledges  between  which  the  main  surface  of  the 
frontal  lies  at  the  bottom  of  a  distinct  trough.  A  similar  condition  is 
suggested  by  some  skulls  of  very  aged  members  of  the  Mas  Burifer 
group  and  by  those  of  species  of  TyUmiyH, 

Teeth, — Incisors  as  in  Mm  novvegicuH^  except  that  those  of  the  upper 
jaw  are  a  little  less  strongly  curved.  Molars  (Plate  XVIII,  figs.  4  and  5) 
slightly  larger  than  those  of  the  house  rat.  First  uj)per  molar:  The 
anterior  ridge  contains  three  distinct  cusps,  the  outermost  of  which  is 
nearly  as  large  as  the  innermost  and  situated  distinctly  farther  forward. 
As  a  result,  the  outer  side  of  the  tooth  appears  longer  than  the  inner — 
"the  exact  opposite  to  the  condition  in  Mu9.     Between  central  and  inner  ^ 

^^  '  Digitized  by  VjQOglC 
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cusps  there  is  a  distiDct  reentrant  angle.  Another  small  reentrant 
angle  lies  at  the  posterior  base  of  the  outer  cusp.  The  second  ridge 
is  practically  a  repetition  of  the  first,  except  that  the  reentrant  angle 
between  middle  and  inner  cusps  is  broader  and  not  as  deep,  while  that 
at  posterior  base  of  outer  cusp  is  better  developed.  There  is  also  a 
rudimentary  reentrant  angle  at  front  of  outer  cusp,  so  that  the 
resulting  form  of  the  cusp  is  an  imperfect  trefoil  with  a  large  median 
lobe,  a  posterior  one  of  nearly  the  same  size,  and  a  minute  anterior 
segment.  In  the  type  the  process  of  attrition  has  extended  far  enough 
to  unite  the  median  ridge  with  the  posterior  along  the  inner  edge. 
Third  ridge  with  median  cusp  larger  than  in  either  first  or  second, 
the  outer  cusp  rather  smaller  than  that  of  first  or  second,  and  inner 
cusp  obsolete.  There  is  a  distinct  reentrant  angle  at  posterior  base 
of  outer  cusp.  Secotid  upper  molar:  Anterior  ridge  represented  by 
a  large  inner  cusp  and  a  minute  outer  one,  both  joined  in  present 
state  of  wear  to  front  of  main  cusp  of  second  ridge.  Second  like 
that  of  first  tooth,  hut  with  outer  cusp  smaller  and  lacking  the  anterior 
limb  of  the  trefoil.  Third  ridge  as  in  anterior  tooth.  Third  njyjkr 
violar:  Anterior  ridge  represented  by  a  large  internal  cusp,  as  well 
developed  as  that  of  middle  tooth,  but  quite  distinct  from  second 
ridge.  Second  ridge  formed  by  a  simple,  transverse  loop,  nar- 
row on  the  inner  side,  but  expanding  externally  to  a  rudimentary 
median  cusp.  Third  ridge  consisting  of  a  single  large  cusp,  probably 
the  median.  It  is  fully  as  large  as  the  median  cusp  of  the  other  te«th. 
Fhst  lower  molar:  This  tooth  consists  of  three  very  similar  bilobate 
cross  ridges,  slightly  convex  or  concave  in  front,  deeply  concave 
behind.  The  anterior  is  somewhat  concave  anteriorly  and  is  preceded 
by  a  small  median  tubercle.  A  similar  but  rather  smaller  tubercle 
lies  between  first  and  second  loop  on  outer  side,  and  a  still  smaller  one 
between  the  same  loops  on  inner  side.  Posterior  loop  like  second, 
except  that  there  is  a  small  reentrant  angle  on  outer  side.  It  is  fol- 
lowed by  a  median  tubercle,  rather  larger  than  that  at  front  of  tooth. 
Secojid  lower  molar:  Essentially  a  duplication  of  the  second  and  third 
loops  and  posterior  tubercle  of  first  tooth,  but  anterior  lobe  with  a 
rudimentary  external  tubercle  and  reentrant  angle  on  outer  side  of 
second  lobe  deeper.  Third  lower  rnol^ir:  This  tooth  is  reduced  to  an 
anterior  loop  about  like  that  of  middle  tooth,  and  a  broad,  crescentic 
posterior  loop,  the  slightly  concave  side  of  which  is  directed  forward. 

Meamiremmts, — External  measurements  of  type:  Total  length,  534; 
head  and  body,  236;  tail,  298;  hind  foot,  41  (38.6). 

Cranial  measurements  of  type:  Greatest  length,  49.6;  basal  length, 
44.6;  basilar  length,  42.6;  palatal  length,  22;  least  width  of  palate 
between  anterior  molars,  4.8;  diastema,  14.6;  length  of  incisive  fora- 
men, 6.8;  combined  breadth  of  incisive  foramina,  3.2;  length  of  nav«^s, 
18;  greatest  combined  breadth  of  nasals,  6.6j  syrgo^i^^^^l^readth,  25; 
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least  interorbital  breadth,  5.8;  breadth  of  bi*ain  case  above  roots  of 
zygomata,  17;  depth  of  brain  ease  at  front  of  basioccipital,  11.6;  fronto- 
palatal  depth  at  posterior  extremity,  of  nasals,  11.4;  least  depth  of 
rostrum  immediately  behind  incisors,  9.6;  mandible,  28.6;  maxillary 
tooth  row  (alveoli),  9;  width  of  front  upper  molar,  2.6;  mandibular 
tooth  row  (alveoli),  8;  width  of  front  lower  molar,  2. 

Specimens  exammed. — One,  the  type.  . 

RemarkM. — Leiwthrh  ravm  is  easily  recognizable  among  Malayan 
rats  by  its  woolly  fur,  long  tail,  and  bluish  gray  color,  combined  with 
the  rather  large  size.  In  general  appearance  it  somewhat  resembles 
Mus  ferreocanm^  but  the  quality  of  the  fur  in  the  two  animals  is  quite 
unlike. 

Family  HYSTRICIDJ5. 

TRICHYS  MACROTIS.  new  species. 

Ty^.— Adult  female  (skin  and  skull).  Cat.  No.  114488,  U.S.N.M. 
Collected  at  Tapanuli  Bay,  northwestern  Sumatra,  February  20, 1902, 
by  Dr.  W.  L.  Abbott.     Original  number,  1555. 

Characters. — Similar  to  the  Bornean  Trichys  faaciculata  (Shaw)  but 
with  longer  ears;  skull  with  broader,  more  strongly  angled  hamulars. 

]t/irs, — The  ears  diflfer  from  those  of  Tricky 8  fmciculata  in  form  as 
well  as  in  size.  The  anterior  border  is  very  moderately  convex  and 
the  tip  is  more  broadly  rounded  off  than  in  the  Bornean  animal. 
These  two  characters,  in  connection  with  the  greater  length,  give  the 
ear  an  almost  spatulate  appearance  quite  different  from  the  contour  of 
the  ear  of  the  related  species. 

Color. — ^The  color  so  exactly  resembles  that  of  Trichys  fasciculata  as 
to  need  no  description. 

Skull  and  teeth. — ^The  skull  closely  resembles  that  of  Trichys  fasci- 
cvlata^  except  that  the  hamular  processes  of  the  pterygoids  are  of  a  dis- 
tinctly different  form.  In  T.  fascicvlata  these  processes  are  slender 
and  uniformly  curved  throughout,  the  lower  margin  slightly  thick- 
ened and  the  tip  tapering  rather  abruptly  to  a  point.  In  T.  rnacrotis 
they  are  much  wider,  there  is  an  abrupt  angle  near  middle,  the  lower 
edge  is  not  thickened,  and  the  tip  is  broadened  and  swollen  into  a  dis- 
tinct head. 

Teeth  as  in  T.  fasciculata. 

Measurements. — External  measurements  of  type:  Total  length,  653; 
head  and  body,  428;  tail  vertebrae,  225;  hind  foot,  64  (61);  ear  from 
meatus,  28.  Average  of  four  adults  from  the  type  locality:  Total 
length,  614  (590-653);  head  and  body,  420  (410-428);  tail  vertebrae, 
197  (180-225);  hind  foot,  64  (62-66);  hind  foot  without  claws,  60.3 
(68-62).     For  details,  see  table,  page  470. 

Cranial  measurements  of  type:   Greatest   length,  82  (84**);   basal 

a  Measarements  in  parentheses  are  those  of  a  young  adult  male  Trichys  fascicuUtta 
from  Mount  Salikan,  Borneo  (No.  83940) .  ^^.^.^^^ ^^  VjOOQ le 
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length,  72  (72);  basilar  length,  68  (67);  length  of  nasals,  27  (25.4); 
diastema  24  (24);  zygomatic  breadth,  44  (44.4);  least  interorbital 
breadth,  16  (19);  mandible,  52.4  (52);  maxillary  toothrow  (alveoli), 
13.4  (14.8);  mandibular  toothrow  (alveoli),  14.8  (15). 

Specimens  exttmineih — Five,  all  from  the  type  locality. 

Reinurkii, — ^Though  closoh^  related  to  the  Bo  mean  form,  Trichys 
mcuTotf^  tippeavH  to  l)e  readily  distinguishable  l)y  its  large  ears  and 
peculiar  hamulara. 

An  embryo  with  head  and  body  about  40  mm.  in  length  clearly  shows 
that  seal}'  integument,  the  vestiges  of  which  in  the  adult  have  been 
called  attention  to  by  Jentink.^  The  scales  are  very  distinct  on  the 
back,  sides,  thigh,  upper  arm,  and  proximal  third  of  tail,  much  more 
so,  in  fact,  than  in  an  embryo  Man  in  jcvMnuca  of  about  the  same  size. 
The  largest  average  a  little  more  than  1  mm.  in  length.  Longitudinally 
there  are  about  52  rows,  each  of  which  contains  24  scales  at  middle  of 
body.  At  the  posterior  border  of  each  scale  the  incipient  spines 
appear  as  minute  rounded  projections,  of  which  the  central  is  usually 
the  best  developed.  Five  of  these  loidiments  to  each  scale  appears  to 
be  the  usual  number,  though  seven  may  occasionally  be  counted.  The 
middle  and  terminal  portions  of  the  tail  lack  scales,  but  in  a  favorable 
light  traces  of  rings  are  visible  along  the  second  third.  Near  tip  the 
tail  i-ather  abruptly  thickens,  and  its  surface  becomes  somewhat  rugose.* 

Measurements  of  Trichys  macrotia. 


Locality. 


Number. 


Sex. 


Tapanuli  Bay 

Do 

Do 

Do 

Do 


114187  I  Female  adult. 

aii448«   do 

114491  ' do 

114489  Male  adult ... 

114490  I do 


Total      ^^ 
l^^^l  Cy. 


Tail 
yerte- 
bne. 


Hind 
foot. 


Hind 
foot 

with- 
out 

clawai 


&53 
617 
690 
600 


mm. 
425 
42« 
422 
410 
416 


225 
196 
180 
186  I 


64 

&1 
60 
66 


'  57 
62 

S6 


"Type. 

Family  VIVERRlDiE. 

HERPESTES  BRACHYURUS  Gray. 

1837.  Herpestes  brachyurus  Gray,  Mag.  Nat.  Hist.,  I,  November,  1837,  p.  578; 
^'Indian  Islands.'' 

A  pair  of  adults,  Tapanuli  Bay,  Sumatra,  March  24  and  26,  1902. 
Measurements:  Total  length,  male,  630,  female,  650;  head  and  body, 
male,  430,  female,  435;  tail  vertebrae,  male,  200,  female,  215;  hind  foot, 
male,  83,  female,  82;  hind  foot  without  claws,  male,  78,  female,  78. 


a  Notes  from  the  Leyden  Museum,  XVI,  1894,  p.  209. 

Digitized  by  VjOOQIC 


vo.vn'i. 


MAMMALS  OF  NORTHWEST  SUMATRA—MILLER, 


471 


HEMIGALE  HARDWICKII  Gray. 

1830.  **  Viverra  hardwickii  Gray,  Spic.  Zool.,  II,  p.  9." 

Adult  female,  Tapanuli  Bay,  Sumatra,  February  12,  1902.  Meas- 
urements: Total  length,  830;  head  and  body,  520;  tail  vertebrae,  310; 
hind  foot,  73  (71). 

PARADOXURUS  HERMAPHRODITUS  (PaUas). 

1778.  Vwerra   hermaphroditn    Pallas,   in    Schreber,    Siiugrthiere,    III,   p.   426; 
"Barbary.'' 

Six  specimens  from  Simalur  Island.  For  measurements,  see  table, 
pa^  471. 

Dr.  Abbott  writes  that  the  musang  of  Simalur  Island  is  lighter  in 
-weight  and  much  more  slender  in  form  than  that  of  the  Malay 
Peninsula.  The  measurements,  however,  show  no  appreciable  differ- 
ences, and  I  can  detect  none  in  the  skins  or  skulls. 

MeanuremenU  of  Paradojcurus  hemaphroditua. 


Locality. 


Simalnr  Island 

Do 

Do 

Do 

Do 

Do 


Number. 


114171 
114174 
114175 
114172 
114173 
U4176 


Sex. 


Male  adnlt . . 
Young  male . 
Male  adult . . 
Female  adult 

*) 

do 


Total 
length. 


Head 

Tail 

and 

verte- 

body. 

brae. 

Hind 
foot. 


Hind 
;  foot 
I  wlth- 
I  out 
,  claws. 


mm. 
Mb 

758 
875 
883 
865 
885 


mm. 
465 
388 
485 
483 
470 
475 


mm. 

mm. 

mm. 

380 

68 

65 

870 

66 

63 

390 

71 

70 

400 

66 

65 

395 

71 

69 

410 

70 

69 

Family  MUSTELIDiE. 

AONYX  CINEREA  (miger). 

1815.  Lutra  cinerea  Illigkr,  "Abhandl,  Akad.  Berlin,  1811,  p.  99.'*    Java. 

An  adult  female  was  taken  at  Tapanuli  Bay,  Sumatra,  on  March  27, 
1902.  Measurements:  Total  length,  760;  head  and  body,  470;  tail  ver- 
tebrae, 290;  hind  foot,  82. 

Family  GALEOPITHECID^. 

GALEOPITHECUS  VOLANS  (Linnaeus). 
1758  [Lemur'i  voUms  Linn^us,  Syst.  Nat,  I,  10th  ed.,  p.  30;  Asia. 
Two  specimens  from  Pulo  Tuangku,  Banjak  Islands. 
Measurements  of  GcUeopithecus  volans. 
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Family  ERINACEID^. 

GYMNURA  GYMNURA  (Raffles). 

1822.  [  Vmerra]  gymnura  Rafflbb,  Trana.  Linn.  Soc.,  London,  XIII,  p.  272;  Ben- 
coolen,  Sumatra. 

One  adult  male,  Tapanuli  Bay,  Sumatm,  March  29,  1902.  For 
measurements  see  table,  page  472. 

Family  TUPAIIDiE. 

TUPAIA  PERRUGINEA  (Raffles). 

1822.    Tu.paia  ferrugiiiea  Rafplbs,  Trans.  Linn.  Soc.  London,  XIII,   p.  256; 
Singapore. 

Five  specimens,  two  from  Loti  Sidoh  Bay  and  three  (one  skull  with- 
out skin)  from  Tapanuli  Bay.  For  measurements  see  table,  page  472. 
Both  skins  and  skulls  closely  agree  with  ttiose  from  the  southeni 
extremity  of  the  Malay  Peninsula  and  show  no  approach  toward  the 
Tupaia phseura^  of  Sinkep  Island. 

TUPAIA  TANA  Raffles. 

1822.  Tupaia  tana  Rafflbs,  Trans.  Linn.  Soc.  London,  XXIII,  p.  257;  Bencoolen, 
Sumatra. 

A  pair  of  adults,  Pulo  Tuangku,  Banjak  Islands,  January  29  and  31, 
1902.     For  measurements  see  table,  page  472. 

TUPAIA  MALACCANA  Anderson. 

1879.  Tupaia  malaccana  Anderson,  Anat.  and  Zool.  Researches,  p.  134;  Malacca. 

A  male  was  taken  at  Tapanuli  Bay,  Sumatra,  March  22, 1902.  For 
measurements  see  table,  page  472. 

MeasurcTnenU  of  Oymnura  and  Tupaia. 


Name. 


Oymnura  gjfmnura . 
Tupaia  ferruginea . . 

Do 

Do 

Do 

Tupaia  tana 

Do 

Tupaia  malaccana . 


Locality. 


Tapanuli  Bay  . 
Loh  Sidoh  Bay 

do 

Tapanuli  Bay  . 

do 

Pulo  Tuangku 

do 

Tapanuli  Bay  . 


Number. 


Sex. 


Total 
length. 


I 


114.561 
114152 
114153 
114548 


Male,  adult. . . 
Female,  adult 
Male,  adult... 
Female,  adult 

114549  ,  Male,  adult... 

114412    do 

114413  i  Female.adult 

114550  Male,  adult... 


mm. 
632 
865 

a  330 
365 
390 
875 
865 
2S4 


Head 
and 
body. 


mm. 
377 
190 
190 
195 
200 
215 
205 
182 


Tall. 


Hind 
foot 


Hind 
fool 

with- 
out 

claivs. 


255 
175 
a  140 
170 
190 
160 
160 
152 


53 

45  ' 
47  , 

46  I 
45 


50 
43 
44 

42.4 
4S 

43 
42 
41 


a  Tail  Imperfect. 


fl  Miller,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1902,  p.  157,  June  11,  1902. 
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Family  VESPERTlLlONlDiE. 

JyiYOTIS  MURICOLA  (Gray). 

1846.     VegpertUio  muricola  Gray  "Catal.  Mamm.,  etc.,  Nepal  and  Thibet,  p.  4, 
(ex  Hodgson,  nomen  nudum) ;"  Nepal. 

Seventeen  specimens  (in  alcohol),  from  Siraalur  Island.  While  it  is 
quite  possible  that  these  do  not  represent  true  Myotic  inuricol<i^  I  am 
unable  to  distinguish  them  in  the  absence  of  material  for  comparison. 
They  closely  agree  with  specimens  from  Trong,  Lower  8iam. 

MeaguremerUa  of  Myotls  muricola. 


Locality. 


Num- 
ber. 


SimAlur  Island 114230 

Do 1  114231 

Do '  114232 

Do I  114285 

Do I  U4237 

Do 114240 

Do 114241 

Do ;  114244 

Do I  114245 

Do '  114246 

Do 1  U4233 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


114234 
114236 
114238 
114239 
114242 
U4243 


Sex. 


a  i 


o     "3 


Female,  adult 

....do 

do 

....do 

....do 


TOOT 

'  78 
73 
75 

I  73 
75 


Female, younR  ...,  52 


Female,  adult 
Female,  young  . . 
Female, adult ... 

do 

Male,  adult 

.....do 

do 

Male,  young 

do 

Male,  adult 

.....do 


mm 

36 

,  35 

37 

j37 

I  37 

123 

I  37 

28 

37 

37 

I  35 

31 

,35 

22 

I  35 
33 


i 

♦^ 

a 

^ 

L\± 

mm.mm 

15 

7 

15 

K 

14 

7 

15 

7 

16 

8 

10 

7 

15 

7 

14 

7 

15 

7.4 

15 

7 

15 

8 

15 

8 

15 

7 

11 

7 

13 

7 

16 

7 

15 

8 

i  i 


mmmmmm 
35  I  6.4  29 


27  I  5 
36  5 
31     6 

34  6 
36     6 

35  I  5 
34     7 

34  I  6 
26  ,  6 
81  I  6 

36  5.6 

35  6 


a 

a 

A 

«; 

(^ 

H     iH 

mm 

mmmm 

46 

18   11 

45 

12  110 

47 

14   12 

45 

14  111 

45 

16  11 

83 

10  1  8.4 

43 

14   10 

35 

11     9 

45 

15  Il3 

48 

13  llO 

44 

18   10 

43 

11     9 

46 

14   11 

26 

10     8 

38 

12 

10 

42 

12 

10 

42 

18 

10 

Family  EMBALLONIJRID^. 

BMBALLONURA  PENINSULARIS  MiUer. 

1898.  EmbalUmura  peninmlaris  Milleb,  Ptoc.  Acatl.  Nat.  Sci.  Philadelphia,  1898, 
p.  323,  July  25,  1898;  Trong,  Lower  Siam. 

Six  specimens  (in  alcohol)  from  Pulo  Babi. 

Measurements  of  Emballonura  peninsularis. 


Ix)caUty. 


hpaloBabi 
Do  ... 
Do  ... 
Do  ... 
Do  ... 
Do  ... 


Num- 
ber. 


114274 
114279 
114276 
114276 
U4277 
U4278 


Sex. 


Female  adult. 

do 

Male  adult... 

....do 

....do 

....do 


i 

■t: 

<A 

.o 

i 

H 

" 

^ 

mm 

mm 

mm 

10 

17 

8 

13 

16 

11 

18 

16 

10 

11 

15 

10 

13 

17 

9 

11 

17 

9 

I  mm\  mm  mm 
42  I  8  35 
8  37 
8 
8 
7 
8 


%  'i 


mm  mm 
K2  I  42 
69  '  49 
65     47 


I        1 


mill  mm  m 

41  11     I 

•)f>  13 

41  1^4! 

41  Vi     I 

4.-.  11     I 

4G  12 
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Family  NYCTERID^. 

MEGADERMA  SPASM  A  (Liniueus). 

1758.  [Vesjyertilw}  spattma  LiNNJsrs,  Syst.  Nat,  I,  10th  ed.,  p.  32;  "Asia." 

Nine  specimens:  Pulo  Siumat,  off  Simalur  Island,  8  (2  in  alcohol); 
Pulo  liasia,  4  (2  in  alcohol);  Pulo  Babi,  2  (in  alcohol). 

Measurements  of  Megadtnna  spasma. 


Locality. 


Num- 
btT. 


Sex. 


Pulo  Siumat ,  a  114227  '  Female  adult. , 

Do I    114228   do 

Do I    114229   do 

PuloLarfa all4249     Male  adult... 

Do 114252   do 

Do ,all4250     Femaleadult. 

Do :    114251    do 

Pulo  Babi |    1142T2  '  Maleadult... 

Do '    114273  I  Femaleadult. 


U. 


mm  mm 

75  .... 

69  5 
68  3 
80  .... 

77  2 
85  .... 

70  4 

78  2 

79  .... 


1   1 

1^ 

i 

-  1    1  ^• 

1  s 

p 

U  d  -So 

-  i  a 

%> 

i 

^  ^  ^ 

g 

.Q 

-c     -^     ja 

c 

.5 

i 
fa 

1 

Secon 
1  Third 
1  Fourt 

1 

mm  mm  mm  mm  mm  mm,  mm 

mm  mm 

mm 

32  18  58  19 

50  105  78  1  83  39 

31 

33  15  59  19 

58  110  !  79  82  36 

30 

30  17  ^  60  ;  17 

51  109  81  85  36 

90 

32  19  ;  59  !  19 

56  101  1  81 

81  37 

90 

29  -20  ,  58 

20 

63  108  82 

85  ,  37 

30 

33  19 

60 

19 

56  107  '  84 

83  36 

29 

34 

19 

61 

19 

55  110  ,  84 

88  ,  38 

31 

81 

19 

58  18 

68  108  80 

83  1  36 

28 

33 

19 

....|20 

53  |112  85 

88   37 

30 

a  Skin. 

Family  PTEROPODID^. 

CYNOPTERUS  TITTH^CHEILUS  (Temminck). 

1827.  Pteropus  tiUhsecJveUus  Temminck,  Monogr.  de  Mamm.,  I,  p.  198;  Buiten- 
zorg,  Java. 

1902.  Oynopterus  titthxcJieilus  Stone  and  Rehn,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, 1902,  p.  136,  June  4,  1902. 

Twenty-four,  from  the  following  localities:  Pulo  Babi,  3  (2  in  alco- 
hol); Tapanuli  Bay,  Sumatra,  21  (19  in  alcohol).  They  closely  a^rree 
with  specimens  of  true  Cynapterus  titthsecheilus  from  Java,  and  are 
readily  distinguishable  from  the  C,  mantanoiot  the  southern  extremity 
of  the  Malay  Peninsula  by  their  larger  general  size,  and  particularly 
by  their  large  skulls  and  heavy  teeth.  As  in  C.  montanoi  the  ears 
show  no  indication  of  a  whitish  border. 

The  original  description  of  this  species  was  based  on  material  from 
Java,  Sumatra,  and  Siam.  It  therefore  included  Cynopter  us  montanoi. 
As  Temminck  expressly  states  that  most  of  his  specimens  were  taken 
at  Buitenzorg,  Java,  it  is  safe  to  regard  this  as  the  type  locality. 
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Measurements  of  Cynopterus  tiUhiecheilus. 


LocaUty. 


PnloBabi 

Do 

Do 

Tapanali  Bay . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do. 

Do  . 


Num- 
ber. 


0  114209 
114271 
114270 

0  114466 
114486 

0114167 
114468 
114469 
114470 
114471 
114472 
114473 
114474 
114475 
114476 
114477 
114478 
114479 
114480 
114481 


Do '  114482 


Do. 
Do. 
Do. 


114483 
1144S4 
114485 


Female  adult... 
...do 
Male  adult 

.do 
Male,  yoi 
Female  adult 
Female,  young  . 
Female  adult... 

.do 

.do 

.do 

Female,  young  . 
Female  adult... 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

Female,  young  . 
Female  adult... 
Female,  young  . 
.....do 


*i 

*i 

-Cc 

-f 

Tm 

S  X 

•o 

•o  '.  '^ 

J3 

Secon 
Third 

mm  mm 

mm 

46  108 

85 

44  ,  112 

88 

42 

112 

87 

46 

110 

86 

43 

93 

74 

46 

107 

88 

41 

97 

79 

43 

109 

83 

44 

106 

81 

44 

110 

86 

44 

109 

83 

43 

103 

78 

43 

110 

86 

45  110 

89 

43  110 

83 

42  107 

86 

42  108 

79 

44 

109 

88 

46 

107 

85 

48 

111 

86 

41 

100 

M 

41 

107 

82 

40 

104 

78 

45 

106 

83 

I 


mm 

86 
86 
86 
89 
74 
86 
78 
83 
80 
86 
81 
77 
83 
90 
82 
80 
78 
80 
83 
85 
79 
81 
77 


mm 
13 

!l7 

18 
16 
17 
16 
Il7 

.18 

17 

18 

19 

18  15 

18  16 


10 

16 

15 

14 

15 

13.4 

14 

16 

15 

16 

17 


20 

18 

18 

16 

19 

^^ 

18 

18 

17.6 

17 

19 


n  Skin. 

Family  NYCTICEBIDiE. 

NYCTICEBUS  MALAIANUS  (Anderson). 

1881.  [Nycticebtis  tardigradwt]  var.  mcdaiana  Anderson,  Catal.  Mamm.  Indian 

Mus.,  I,  p.  9p;  Malacca. 
1902.  Xydicebus  cauaing  malaianus  Stone  and   Reh.n,    Proc.  AcAd.   Nat.  Sci. 

Philadelphia,  1902,  p.  139,  June  4,  1902. 

An  adult  male  was  taken  at  Tapanuli  Bay  on  March  20,  1902. 
Measurements:  Total  length,  328;  head  and  body,  .S12;  tail  vertebrae,  16; 
hind  foot,  65. 

This  specimen  has  been  examined  by  Mr.  Stone  and  Mr.  Rehn,  who 
write  me  that  they  consider  it  "  undoubtedly  inalaianus,^'^  Although 
Anderson  mentions  no  type  specimen  in  his  original  description  of  the 
form,  the  stuffed  adult  male  and  its  skull  which  heads  his  list  of 
material  (p.  96)  may  be  regarded  as  the  type.  This  was  collected  at 
Malacca. 

Family  CERCOPlTHECIDiE. 

MACACUS  NEMESTRINUS  (Linnaeus). 

1766.  [Simia]  nemestrina  LinnjEUs,  Syst.  Nat,  I,  12th  ed.,  p.  36;  Sumatra. 

Two  pig-tailed  macaques  taken  at  Tapanuli  Bay,  Sumatra,  were  the 
only  individuals  of  the  species  observed.     For  measurements,  see  table, 

page  477.  Digitized  by  ^OOQ  IC 
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MACACUS  •*  CYNOMOLGUS  "  Auct. 
Macacus  cynomolffus  AriT.,  not  Simia  cipiomolgu^  Linnjeub. 
Seven  specimens  of  the  common  crab-eating  macaques  were  obtained, 
three  on  Pulo  Tuaugku,  two  on  Pulo  Mansalar,  and  two  at  Tapannli 
Bay,  Sumatra.     For  measurements,  see  table,  page  477. 

MACACUS  FUSCUS^  new  species. 

Ty^^.— Old  male  (skin  and  skull).  Cat.  no.  114164,  U.S.N.M. 
Collected  on  Simalur  Island,  northwestern  Sumatra,  November  2«), 
1901,  by  Dr.  W.  L.  Abbott.     Original  number,  1348. 

OhanwterH. — Similar  to  3fac€wu^  umhrosua^  of  the  Nicobar  Islands, 
but  smaller  and  with  relatively  shorter  tail. 

Oolor. — Type:  Upperparts  and  outer  surface  of  limbs  blackish 
brown  with  a  paint  tinge  of  drab,  each  hair  drab  at  base  and  with  a 
wood-brown  annulation  2  to  4  mm.  in  width  near  tip.  As  the  fur  is 
of  a  soft,  silky  quality,  the  exact  effect  of  the  two  colors  varies  con- 
siderably with  reflection  of  light  and  with  disarrangement  of  hairs,  but 
the  wood-brown  is  everywhere  very  distinct  though  not  in  excess  of 
the  dark  underlying  brown.  Underparts  and  inner  surface  of  limbs, 
light  bluish  gray  (very  nearly  Ridgway's  No.  8).  This  color  suffuses 
cheeks  and  region  surrounding  ears.  Tail  like  back  above,  but  witi 
the  light  annulations  very  indistinct,  like  belly  below  and  at  tip. 

Shull  and  teeth, — The  skull  and  teeth  resemble  those  of  Macacta 
wrihromtH  except  for  their  much  smaller  size. 

Me<w\iretnents. — External  measurements  of  type:  Total  length,  920; 
head  and  bo<ly,  470;  tail  vertebrse,  450;  hind  foot,  125  Average  of 
five  males  from  the  type  locality:  Total  length,  939  (906-985);  head 
and  body,  478  (460-495);  tail  vertebrae,  467  (435-490);  hind  foot,  125 
(118-130).     For  details  see  table,  page  477. 

Cranial  measurements  of  type:  Greatest  length  (exclusive  of  inci- 
sors), 122  (134);*  ba^al  length,  93  (102);  basilar  length,  87  (96);  least 
palatal  length,  49  (57);  palatal  breadth  (between  front  molars),  21  (25); 
zygomatic  breadth,  83  (90);  mastoid  breadth,  64  (71);  greatest  breadth 
of  brain  case  above  roots  of  zygomata,  60  (61);*  least  breadth  of  brain 
case  immediately  behind  orbits,  38.6  (39);  orbital  breadth,  61  (67); 
least  distance  from  orbit  to  alveolus  of  inner  incisor,  44  (49);  greatest 
depth  of  brain  case  (exclusive  of  sagittal  crest),  45  (50);  mandible, 
82  (97);  greatest  depth  of  ramus,  19  (19.6);  maxillary  tooth  row 
(exclusive  of  incisors),  40  (44.6);  mandibular  tooth  row  (exclusive  of 
incisors),  45  (50);  crown  of  middle  upper  molar,  7.4  by  7  (8.8  by  9); 
crown  of  middle  lower  molar,  8  by  6  (8.2  by  7.4). 

Specimens  examined. — Ten,  eight  from  Simalur  Island  and  two  from 
Pulo  Lasia. 


o  Miller,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  May  28,  1902,  p.  789. 
^Mea£uretnent8  in  parentheses  are  those  of  the  type  of  Macacus  umbrosus,  a  young 
adult  male,  with  unworn  teeth.  Digitized  by  ^OOg IC 
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Remarks, — In  color  and  size  the  specimens  from  Simalur  Island  are 
rery  constant,  presenting  no  variation  worthy  of  note.  In  the  two 
Crom  Pulo  Lasia  the  tail  is  considerably  longer,  making  the  proportions 
essential] 3^  the  same  as  in  Macacos  uirJyromju^,  They  are  readily  separa- 
ble from  the  Nicobar  species,  however,  by  their  much  smaller  skulls. 

MeamremenUi  of  Macams. 


^      Name. 

Locality. 

Number. 

Sex. 

Female  adult... 

do 

Male  adult 

do 

do 

Total 
length. 

mm. 
690 
660 
922 

978 

Head 
and 
body. 

Tall. 

Hind 
foot. 

Maeacwu  nemestrinua. 
Do 

Tapanuli  Bay  — 
do 

114502 
114503 
114505 

114506 
114659 
114560 
114408 
114409 
114410 
114247 
114248 
114162 
114165 
114166 
114163 
114164 
114167 
a  114168 
114169 

mm. 
480 
490 
462 

458 
446 
440 
420 
423 
426 
440 
470 
440 
420 
410 
470 
495 
495 
470 
460 

mm. 
210 
170 
670 

620 

""m 

635 
630 
480 
620 
655 
476 
410 
420 
435 
490 
445 
460 
486 

mm. 
160 
148 

MacaruM    *^cynomol- 
Do 

do 

127 

do 

ISO 

Do 

PuloManaalar.... 
do 

127 

Do 

....  do 

940 
955 
963 
906 
960 
1,025 
916 
830 
830 
906 
985 
940 
920 
946 

125 

Do 

PaloTuangku.... 
do 

do 

126 

Do 

do 

126 

Do 

do 

do 

117 

Maeaeus/tueus 

Do 

PuloLa«ia 

do : 

.  do 

125 

do 

ISO 

Do 

Simalur  Island  . . . 
do 

Female  adult... 
do 

116 

Do 

110 

Do 

do 

do 

110 

Do 

do 

Male  adult 

do 

118 

Do 

do 

128 

Do 

do 

do 

125 

Do 

do 

do 

126 

Do 

do 

do 

190 

a  Type. 
PRESBYTESa   SUMATRANUS   (Miiller  and  Schlegel). 
1839-1844.  Semnopithecus  mtnatranus  MUller  and  Schlbgel,  Verhandel.  over 
de  natuurlijke  Geschiedeuis  der  Nederl.  overzeesche  bezittingen,  p.  73; 
Stimatra. 

Four  specimens  taken  at  Tapanuli  Bay,  Sumatra,  are  essentially 
identical  with  those  previously  collected  by  Dr.  Abbott  on  the  Indragiri 
Kiver,  eastern  Sumatra/    For  measurements  see  table,  page  477. 

PRESBYTES   CRIST ATUS  (Raffles). 
1822.  Sirnia  crUtata  Raffles,  Trans.  Linn.  Soc.    London,   XIII,  p.  244;  Ben- 
coolen,  Sumatra. 

One  skin  from  Loh  Sidoh  Bay  and  five  from  Tapanuli  Bay,  Sumatra. 
For  measurements  see  table: 

MeaguremenU  of  Preshytes. 


Name. 

Locality. 

Number. 

Sex. 

Total 
length. 

Head 
and 
body. 

Tail. 

Hind 
foot. 

PreAyta  mmatronuii. 
Do 

Tapanuli  Bay  .... 
do 

114607 
114508 

Male  adult 

FAmn.1p  AiliiU 

mm. 
1,270 
1,230 
1,260 
1,215 
1,200 
950 
1,190 
1,130 
1,290 
1,295 

mm. 
610 
500 
616 
455 
600 
400 
580 
465 
640 
540 

mm. 
760 
730 
745 
760 
700 
650 
660 
665 
750 
765 

mm. 
160 
170 

Do 

do 

114509   do 

114610    do 

114160    do 

114612     Female  voung. . 

114513  Female  adult... 
114516   do 

114514  ;  Male  adult 

114516    do 

166 

Do 

do 

165 

?ratyU»criMalu9.... 
Do 

Loh  Sidoh  Bay... 
Tapanuli  Bay  .... 
do 

146 
182 

Do 

150 

Do 

.    .  do 

146 

Do 

do 

163 

Do 

do 

163 

^Presbytes  Eechecholtz,  Kotzebue'e  Entdeckung's  Reise,  III,  1821,  p.  196,  type 
P.  mUratug  Eschacholtz,  antedates  SemnopUheciut  F.  Ciivier,  Dee  Dents  des  Mammi- 
ftres,  1825,  pp.  14,  247,  the  first  publication  of  the  more  familiar  name  inX^tija|^m.|^^ 

ft  See  Pnx5.  Acad.  Nat.  8ci.  Philadelphia,  1902,  p.  159,  June  11,  1902.  ' ''  o 
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Family  SIMIID.E. 

HYLOBATES  AGILI8  F.  Cuvier. 

1821.  Hylobates  agilis  F.  CrvisR,  Hist  Nat.  dee  Mammifere**,  III,  Pts.  32  and  3a, 
September,  1821;  Sumatra. 

1902.  Hylobaics  hoolock  Miller,  Pnx-.  Acad.  Nat.  M.  Philadelphia,  1902,  p.  laS, 
June  11, 1902. 

Three  specimens  from  Tapanuli  Bay,  Sumatra.  For  measiiremeote 
see  table,  page  478.  This  animal  is  the  same  as  that  from  the  Indra- 
giri  River,  eastern  Sumatra,  which  I  recently  recorded  tis  I/t/l/?hateit 
hoolock.  It  is  undoubtedly  the  //.  agilis  of  F.  Cuvier,  some  of  the 
light-colored  specimens  almost  exactly  matching  the  figure  in  the 
original  account  of  the  species. 

SYMPHALANGUS  SYNDACTYLUS  (Raffles). 

1822.  Simia  mtndacUjUi  Raffles,  Trana.  Linn.  Soc.  London,  XIII,  p.  241;  Ben- 
coolen,  Sumatra. 

Four  adults  were  taken  at  Tapanuli  Bay,  where  the  animal  is 
common. 

Measurements  o/  IlylofxiU's  and  Symphalangwi  from  Tapaniili  Bay. 


^'ame. 


Hylobate*  agilU 

Do 

Do 

SymphcUangm  ttyndadylm. 

Do'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 
Do 


Number. 

Sex. 

Total 
length.  1 

mm. 
470 
445  1 
415 
470 
500 
510 
525 
1 

Hind 
foot 

114499 
114500 

Male  adult 

do 

mm. 

190 
ISO 

114501 
114491 

Female  adult 

do 

13 
14» 

114497 

...    do 

ISO 

114495 
114496 

Male  adult 

do 

1» 
154 

NOTES  ON  THE  FAUNA  OF  THE  LOCALITIES  VISITED. 

Lists  of  the  mammals  observed  at  the  different  collecting  stations 
follow,  together  with  the  collector's  field  notes. 

LoH  SiDOU  Bay,  Sumatra  (November  5  to  8,  1901). 

Sciurns  albescens. — Common  in  jungles  and  cocoanut  plantations. 
Mns  lingensis. — Trapped  on  a  low,  jungle-covered  hill  east  of  the  bay. 
Tnpaia  fermginea  Rafiles. — Found  in  dense  jungle  by  the  seashore. 
Presbytes  manrus. — Shot  in  dense  jungle  by  the  seashore. 
"Saw  tracks  of  tiger,  Cermis  equiyuis^  pig,  kijang,  etc.,  but  did  not 
secure  any  specimens." 

SiMALUR  Island  (November  16,  1901,  to  January  2,  1902). 

Sus  vittatus. — Pigs  are  very  common.     One  meets  with  their  ti-aob 
and  "diggings"  everywhere;   but  except  where  sago  is  being  made 
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they  are  hard  to  catch  sight  of.  An  adult  female  (No.  114177)  was 
killed  in  the  forest  while  feeding  on  the  trunk  of  a  sago  palm.  Others 
were  killed  in  clearings  and  among  the  mangroves  on  the  shore. 

Mns  simalurensis. — 

Mub  snrduB. — No  rats  were  caught  in  the  forest,  though  many  traps 
were  set  there.  Afterwards  the  traps  were  moved  to  stumps,  dead 
tree  trunks,  and  stony,  weedy  places  in  paddy  fields  with  much  better 
results.  A  few  of  the  larger  kind  {Mus  simalureiisi^  were  caught  in 
these  situations,  and  they  were  common  in  heavy  jungle  on  Pulo 
Siumat^  5  miles  offshore.  The  smaller  species  was  common  in  the 
paddy  fields,  and  also  about  houses.  Some  were  found  in  the  stomachs 
of  snake  eagles  and  also  in  snakes. 

Paradoziunig  hermaphroditus. — Common.  Only  once  seen  in  the 
jangle,  but  natives  caught  several;  said  to  be  very  destructive  to 
poultry. 

Myotis  muricola. — Brought  in  by  natives  at  Sibaboh  Bay,  where  they 
were  caught  in  hollow  trees. 

Megaderma  spasma. — Obtained  in  some  stiiall  caves  at  the  seashore 
on  Pulo  Siumat. 

Pteropus  sp. — Called  by  the  natives  ''tupai,"  the  Malay  name  for 
squirrel.  A  *'camp""  existed  on  Pulo  Asu  and  two  others  were  said 
to  be  on  Pulo  Siumat.  Although  frequently  seen  flying  al)out  in  the 
evening,  no  specimens  were  secured. 

Macacns  fnscns. — Common  *  Has  the  usual  habits  of  Macaciis.  The 
only  monkey  on  the  island. 

Pulo  I^sia  (January  4  to  7,  1902). 

ICns  simalurensis. — Ck)mmon  in  the  jungle. 

ICegaderma  spasma.— A  bunch  of  four  were  shot  while  banging  under 
a  projecting  rock  in  the  jungle. 

ICacacns  fuscus. — Common.  Is  not  found  on  the  neighboring  Pulo 
Babi. 

Pulo  Babi  (January  7  to  14,  1902). 

Sus  Tittatns. — Although  no  pigs  occur  on  Pulo  Lasia  they  are  abim- 
dant  on  Pulo  Babi,  but  are  not  easily  seen  in  the  dense  jungle.  Only 
three  were  shot.  Their  '^ sarongs"  or  nests  were  very  comn^on  in  the 
jungle.  These  are  generally  made  of  the  leaves  of  a  small  palm  and 
resemble  little  haycocks.  The  pig  of  Babi  appears  to  be  different 
from  that  of  Simalur.     It  is  considei'ably  larger. 

Hns  simalurensis. — A  large  gray  rat  was  not  uncommon,  but  all  the 
specimens  trapped  were  so  cut  to  pieces  by  crabs  that  no  skins  could 
be  saved.     Several  skulls,  however,  were  preserved. 

Emballonura  peninsularis. — No  notes. 

Cynoptems  titth»ch»ilus.— Common.  Found  hanging  by  day  from 
the  midribs  of  the  leaves  of  an  areca  palm.  ^^^^T^ 
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PuLO  Bangkaru,  Banjak  Islands  (January  16  to  21,  1902). 

No  pigs  or  monkeys  were  seen,  and  the  natives  say  that  none  occur. 
A  number  of  Pteropus  were  seen,  and  at  least  two  kinds  of  smaller  bats, 
but  none  were  obtained.  My  Malay  sailing  master  said  that  he  saw  a 
red  ''  tupai"  on  the  ground.  It  was  probably  the  forai  of  Tupada  tana 
afterwards  taken  on  Pulo  Tuanku. 

Tragulns  brevipeg. — Several  seen;  only  one  taken. 

Sciums  pretioBus. — Common . 

Scinrus  bancams. — Very  common. 

ICus  firmus. — 

Mus  fremens. — 

Mus  lingensis. — Rats  were  very  plentiful,  but  land  and  hermit  crabs 
abounded  to  such  an  extent  that  trapping  was  difficult  and  many  of  the 
specimens  caught  were  ruined. 

Pulo  Tuangku,  Banjak  Islands  (January  22  to  February  5, 11X)2). 

Tragulns  ruMens. — Very  common.  Am  not  certain  whether  there 
are  one  or  two  forms.  Three  males  weighed  over  5  pounds  each,  but 
none  of  the  females  were  so  large.  Now  in  Tragvlus  the  female  is 
considerably  larger  than  the  male;  but  no  correspondingly  large 
females  were  obtained  among  the  thirty  or  more  that  I  examined. 
Most  of  the  females  were  pregnant. 

Sns  vittatUB. — A  rather  small  form.  Common,  but  only  one  female 
and  an  immature  male  obtained. 

Soinrus  nbericolor. — Common. 

Eatufa  palliata. — 

Eatnfa  femoralis. — Both  very  common  and  very  noisy.  Often  seen 
together  in  the  same  tree.  When  alive  the  brown  one  (femaralis) 
appears  smaller  than  the  other. 

Bhinoscinrus  laticaudatns. — A  female  was  caught  in  a  rat  trap  at 
Ujong  Tumbaga. 

Hub  firmns. — 

Mns  fremens. — 

Mns  asper. — 

Mns  lingensis. — All  four  species  of  Mas  were  common. 

Lenothriz  canns. — Only  one  taken. 

Galeopithecns  volans. — Common. 

Macacns  ''cynomolgns.*' — Common.  A  small  form  similar  to  that  of 
Sumatra. 

Pulo  Mansalar,  at  entrance  to  Tapanuli  Bat  (March  2  to  14, 

1902). 

A  monkey,  apparently  identical  with  the  Preabytes  maurus  of  the 
mainland,  was  observed,  but  no  specimen  could  be  secured.  It  was 
shy  and  not  very  common.     The  tracks  of  ijig^i^gj^^^gdant,  but 
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none  of  the  animals  themselves  were  seen.  Natives  repoited  Galeo- 
pltheciis  common,  and  also  said  that  no  musangs  occur. 

Tragnlns  amcenns. — Two  were  brought  in  by  natives. 

Tragnlns  jugtilaris. — Common.  About  thirty  were  brought  in  by 
natives.  Three  Nias  men  with  tw6  dogs  went  to  the  northwest  end  of 
the  island,  and  returned  in  two  days  with  fourteen  napu,  so  the  animals 
must  be  very  plentiful. 

Scinrns  saturatns. — Common. 

SeinruB  mansalaris. — Very  common.  Crepuscular,  but  a  few  may  be 
seen  at  all  hours. 

Batufa  nigrescens. — Common,  but  neither  as  plentiful  nor  as  noisy  as 
the  species  of  Pulo  Tuangku. 

Kus  domitor. — 

Kus  fremens. — 

Mns  catellifer.— All  three  species  of  rats  were  common. 

Tapanuli  Bay,  Northwestern  Sumatra  (February  12  to  28  at  Lobo 
Pandan  Bay,  and  March  16  to  29  at  Jaga  Jaga). 

No  elephants  are  in  the  immediate  vicinity,  but  they  are  said  to  be 
common  only  a  few  miles  away.  A  rhinoceros  is  said  to  have  come 
close  to  the  village  while  I  was  at  Lobo  Pandan. 

Busa. — A  female  or  young  male  seen. 

Cervulxis. — Heard  at  Lobo  Pandan.     One  seen. 

Tragulus  kanchil. — Very  common. 

Tragnlus  napu. — Several  snared  and  brought  in,  but  all  were  imma- 
ture except  one  fine  male.  If  this  is  typical  ^lapii^  as  it  probably  is, 
it  is  a  different  animal  from  an}^  that  1  have  heretofore  obtained. 

Sus. — None  seen,  but  their  tracks  were  everywhere  plentiful. 

Scinms  vittatng. — Common. 

Sciums  tennis. — Common. 

Scinrus  erebns. — Generally  common,  but  less  so  than  the  la>;t.  A 
good  many  met  with  in  the  mangroves,  and  particularly  in  the  cocoa- 
nuts  at  Jaga  Jaga  village. 

BatuDa  palliata. — Not  very  common.  Heard  seveml  times  at  Lobo 
Pandan.  A  pair  often  seen  and  fired  at  unsuccessfully  on  Gunong 
Kebong,  where  a  half -grown  female  was  finally  shot. 

Mus  firmus. — 

Mns  fremens. — 

Mug  lingensis. — All  three  rats  were  common. 

Mils  asper.— Only  one  taken. 

Trichys  macrotis. — Several  caught  })y  Malavs  on  Bukit  Sawa. 

Herpestes  brachyums. — A  pair  were  caught  by  Malays  in  a  jei-at 
(snare)  on  Bukit  Sawa. 

Paradoxnrns. — No  skins.  A  half-grown  female  brought  to  me 
alive  is  now  (April  6)  well  and  growing  fast.     While  it  does  not  look 
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like  the  1\  liermaphrodltus  of  the  peninsula^  it  closely  resembles  the 
form  found  on  Simalur;  so  the  latter  may  have  been  introduced. <*  The 
Mala^^s  often  keep  musangs  as  pets. 

Hemigale  hardwickii.— One  snared  by  Malays  on  Bukit  Sawa. 

Aonyz  cinerea. — A  female  snared  on  Bukit  Sawa.  It  is  apparently 
adult,  though  weighing  only  54  pounds. 

Gymnnra  gymnura. — One  caught  alive  by  a  Malay  on  Bukit  Sawa. 

Tupaia  fermginea. — Apparently  not  common.  Three  specimens  ob- 
tained at  Lobo  Pandan. 

Pteropus  sp. — Often  seen  flying  over  Jaga  Jaga.  Two  were  shot, 
but  fell  into  the  water  and  were  lost.  Pteropus  usually  sinks  in 
water  unless  very  fat. 

Cynoptems  titthsecheilns. — A  bunch  of  twenty  females  were  found 
hanging  on  a  cocoanut  leaf  at  Jaga  Jaga.  All  were  killed  at  one  shot 
A  male  found  hanging  alone  on  another  tree  about  20  feet  away^  was 
also  shot. 

Nycticebns  malaianus. — One  brought  in  alive.  Malay  name,  '*  kon- 
kong."    The  animal  is  much  used  in  medicine  and  magic. 

Presbytes  sumatranus. — Not  as  common  as  P,  viauirus^  and  keeps 
more  strictly  to  the  hills  and  heavy  forests.     Local  name,  "  bo6ro." 

Presbytes  manms. — Common,  especially  among  the  mangroves.  Lo- 
cal name,  "chinko." 

Macacas  nemestrinus. — Malay  name,  '^broh,"  but  locally  called 
"beroh."  Met  with  a  number  of  times,  but  only  two,  lx)th  females, 
shot.  These  short- tailed  Macacus  are  always  shy  and  hard  to  get. 
Did  not  observe  them  in  captivit}"  in  Sumatra,  although  I  have  seen 
many  in  other  places  trained  to  climb  for  cocoanuts.  A  well-trained 
broh  is  said  to  sell  for  $20  to  $25  (Straits  dollars)  in  the  Straits 
Settlements. 

Macacus  ''cynomolgus.'' — Malay  name  Krah,  from  its  call.  About 
Tapanuli  the  local  name  is  Karo.  Very  common.  Apparently  a 
rather  small  form.  Some  few  males  seem  to  grow  to  a  large  size. 
I  shot  one  very  large  male,  but  he  tumbled  into  the  river  and  sank 
immediately.  I  do  not  think  that  more  than  one  male  in  a  hundred 
ever  reaches  this  large  size — probably  15  or  16  pounds.  It  is  the  same 
with  M.  cynomolgus  everywhere. 

Hylobates  agilis.— Common;  some  are  pale  brown  and  some  black. 
A  brown  female  (No.  114501),  killed  on  February  22,  had  a  black  hus- . 
band  and  a  black  baby.     Gibbons  are  monogamists. 

Symphalangng  gyndactylus. — Common.  Their  extraordinary  cries 
heard  everywhere  about  Tapanuli  Bay,  also  at  Tapat  Tuan,  140  miles 
farther  up  the  coast.     A  new  born  young,  killed  by  the  same  shot 

a  In  a  letter  dated  September  26,  1902,  Dr.  Ablx)tt  writes  that  this  masang,  now 
nearly  adult,  has  grown  to  resemble  in  all  resi>e(!t8  the  common  P.  hermaphroditus  of 
the  Malay  Peninsula.  ^ 
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which  killed  its  mother,  was  naked  except  on  its  scalp.  A  few  days 
after  another  female  was  shot.  This  had  a  baby  about  a  month  old, 
which  is  now  (April  6)  well  covered  with  hair  and  has  cut  all  its  milk 
incisors.  It  thrives  on  condensed  milk  and  bananas  and  is  too  aflfec- 
tionate  to  be  an  altogether  agreeable  pet.  A  later  note  says  that  this 
siamang  died  of  diarrhea  on  April  14. 

Simla. — ^The  orang  utan  exists,  but  not  abundantly,  about  Tapanuli 
Bay.  Two  miles  up  the  Jaga  tJaga  River  some  nibong  palms  were 
seen  that  had  been  broken  off  by  orangs,  and  also  an  old  sarong 
(shelter),  but  the  traces  were  old.  There  were  said  to  be  more  a  few 
miles  farther  inland,  particularly  up  the  Berdiri  River.  The  natives 
say  they  alwa^^s  go  about  in  pairs.  This  is  probably  true,  as  all  the 
siamang  I  met  with  were  in  pairs,  and  all  gibbons,  as  far  as  I  know, 
are  monogamous.  Often  one  meets  with  two  or  more  pairs  on  a 
favorite  fruit  tree,  and,  of  course,  they  have  young  ones  with  them; 
but  they  never  go  in  gangs  like  Macaciin  and  Pushytes^  and  it  is  usual 
for  a  pair  to  be  alone  or  with  one  baby. 

EXPLANATION  OF  PLATES. 

Plate  XVIII. 

Ltmolhrix  canuSj  Type. 

Figs.  1-3,  skull  (natural  size);  fig.  4,  crowns  of  lower  molars  (about  X  4);  fig.  5, 
crowns  of  upper  molars  (about  X  4). 

Plate  XIX. 

Ratufa  LmaUi  R.  paUiata. 

Figs,  1-9,  posterior  termination  of  nasals  and  premaxillaries  in  9  skulls  of  Rainfa 
lamaia;  figs.  10-12,  the  same  in  3  skulls  of  R.  palUnta;  figs.  13-21,  anterior  temiina- 
tioii  of  maxillaries  in  9  skulls  of  R.  lamata;  figs.  22-24,  the  same  in  3  skulls  of  R. 
paUiata  (all  about  X  1.75). 

Figs.  1  and  13,  male,  No.  114352.  Figs.  7  and  19,  male,  No.  114357. 

2  and  14,  female,  No.  114349.  8  and  20,  male,  No.  114350.  Type. 

3  and  15,  male.  No.  114354.  9  and  21,  female.  No.  114347. 

4  and  16,  female.  No.  114355.  10  and  22,  — ,  No.  114003. 

5  and  17,  male.  No.  114346.  11  and  23,  — ,  No.  114004. 

6  and  18,  male.  No.  114356.  12  and  24,  male.  No.  113162.  Type. 

Nofl.  1-9,  13-21,  from  PuJo  Tuanku;  Nos.  10-11,  22-23,  from  Sumatra,  exacl 
locauty  not  known;  Nos.  12  and  24,  from  the  Indragiri  River,  eastern  Sumatra; 
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Skull  and  Teeth  of  Lenothrix  canus,  Type. 

FOIt  EXPLANATION  OF  PLATE  SEE  PAGE  483. 
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BIRDS  COLLECTED  BY  DR.  W.  L.  ABBOTT  ON  THE  COAST 
AND  ISLANDS  OF  NORTHWEST  SUMATRA. 


By  Charles  W.  Richmond, 

AmMarit  Curatory  IXvisimi  of  Birds. 


The  collection  noticed  in  the  following  pages  was  I'eceived  by  the 
United  States  National  Museum  in  Jul}',  1902.  It  consists  of  about 
450  specimens,  representing  nearly  140  species,  many  of  which  are  of 
great  interest,  and  was  made  by  Dr.  Abbott  in  the  course  of  a  five 
months'  cruise  on  the  northwest  coast  of  Sumatra.  This  untiring 
traveler  sailed  from  Singapore  in  the  latter  part  of  October,  1901,  for 
the  purpose  of  visiting  cei'tain  zoologically  unexplored  islands  on  the 
west  side  of  Sumatra.  His  first  stopping  place  was  Loh  Sidoh  Bay,  a 
few  miles  south  of  Acheen  Head,  where,  owing  to  the  unfriendliness 
of  the  natives,  work  was  carried  on  for  a  few  days  only  (November 
5-8).  Simalur  (Babi,  Simalu,  or  Si  Malu  of  some  maps),  a  hilly  and 
well-wooded  island  about  55  miles  in  length,  was  next  visited.  Here 
several  weeks  (November  16,  1901-January  3,  1905^)  were  ver}^  profit- 
ably passed  at  various  points  (Telok  Dalam,  November  17- December  1; 
Sibaboh  Bay,  December  8-17;  Sigoeli  River,  December  19;  Pulo  Asu, 
December  25-26;  Pulo  Siumat,  December  27-30;  and  Labuan  Badjau 
Bay,  January  1-3)  on  the  Sumatran  side.  Early  in  Januar}'  Dr. 
Abbott  sailed  to  Pulo  Lasia  and  Pulo  Babi,  small  islets  lying  14  miles 
southeast  of  Simalur,  and  separated  from  one  another  bj-  a  narrow 
strait  only  li  miles  wide.  Pulo  Lasia  is  about  2^  miles  long  by  2 
miles  wide,  w^hile  Pulo  Babi  is  even  smaller.  Both  are  uninhabited, 
low,  wooded  islands  (the  '"Flat  Islands"  of  some  maps)  of  coral 
formation.  After  a  few  days  (January  4-14)  spent  here,  the  Banjak 
Lslands  were  visited.  This  group  consists  of  Pulo  Bangkaru  (or  Beng 
Karu),  Pulo  Tuangku  (or  Tunangku),  and  about  four  unnamed  islets. 
Pulo  Bangkaru,  heavily  forested,  with  an  area  of  about  20  square  miles, 
was  first  visited  (January  16-22),  and  later  Pulo  Tuangku  (January 
22-February  6),  which  is  17  miles  long  by  about  5  miles  wide.  On 
the  latter,  birds  were  found  in  abundance,  both  species  and  individuals 
outnumbering  those  obsei-ved  on  Simalur.     Many  species  additional 
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to  those  given  in  the  list  at  the  end  of  this  paper  were  seen,  but  the 
collector  writes  that  "  no  large  parrots,  hornbills,  or  barbels  were  seen 
or  heard,  and  no  drongos  or  orioles  were  noticed;''  also,  "'no  par- 
tridges or  pheasants  were  found  on  any  of  the  islands  visited."  From 
the  Banjak  Islands  Dr.  Abbott  proceeded  to  Tapanuli  Ba3'  (February 
11-March),  on  the  coast  of  Sumatra,  where  he  remained  for  six  weeks, 
visiting  various  points  on  the  bay,  including  a  short  trip  to  Pulo 
Mansalar,  situated  about  7  miles  from  the  mainland.  Tapanuli  Bay 
and  Pulo  Mansalar  are  both  heavily  forested,  and  birds  were  abundant 
at  the  former  place,  but  the  time  spent  here  was  mainly  occupied  in 
collecting  mammals. 

The  birds  enumerated  lx>low  are  referable  to  152  species, -of  which 
19  are  believed  to  be  new,**  namely :  Mavropygui  slmalnrenjiis^  Sj>thrruf9 
ahbotti^  PtHorhina  umlrra^  PaU^trnh  major ^  Pfiittinuft  ahhotii^  Pehr- 
gopsln  Hun/duren^lt*^  P,  aod^ilix^  Thnponax  jmrmiH^  MiU*ropteryx  pf- 
longa^  Cyano<h*rtna  fuhnvftifrix^  StdchyriH  ha7)jah^ni<iH^  MalacopUrm 
notaium^  Ilypothymlx  abhofti^  IL  conf^iHyrina ^  TcJutrea  j>ro<*era^  (rrtiu- 
cahuA  hihi^n^lH^  G.  slfnalttre7i><ix^  Cdmjk'phaga  compta^  and  Oriolut 
mundns. 

All  measurements  in  this  list  are  in  iiiillimeters.  Those  of  totol 
length  were  taken  from  the  fresh  bird  by  the  collector,  and  have  been 
reduced  from  English  inches  to  millimeters. 

Family  CHARADRIID^l 

CHARADRIUS  DOMINICUS  FULVUS  (GmeUn). 

[C7iamdrn/«]/«/nw(iMEUN,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  687  (Tahiti). 

Three  spc^cimons  from  Simalur.  Length,  235-248  mm.  "Feet 
slaty.^' 

"Common  about  river  mouths  and  on  the  padangs.'' 

OCHTHODROMUS  QEOFFROYI   (Wagler). 

Ch\aTiHiT\ui(\  f/eojrrof/i  Wacjler,  Systx^iim  Avium,  I,  1827  [p.  ttl],  (Pondichen*; 
Java). 

Three  examples  from  Simalur,  where  they  were  common. 
One  specimen,  a  female,  has  an  unbroken  dusky  band  across  the 
chest. 

OCHTHODROMUS  PYRRHOTHORAX  (Gould). 

Charadrius  pyrrhothorax  Temminck  MS.,  Gould,  Birds  of  £urope,  IV  (Pt  20), 
1837  [p.  299],  pi.  ccxcix  (*♦  Russia"). 


Two  females  from  Simalur.     Length,  191-197  mm. 
Common  on  the  seashore,  in  company  with  the  last," 


(( 


«  Eight  of  thene  were  descriUHl  in  Proe.  Biol.  Soc.  Washington,  XV  JlftQ2  dp  1S7-190 
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Family  SCOLOPACID^. 

GALLINAGO  STENURA   (Bonaparte). 

Scolopax  stmura  "Kuhl'*  Bonaparte,  Ann.  Stor.  Nat.  Bologna,  IV,  1830,  p.  335 
(Sunda  Islands). 

One  pair  from  Simalur.     Length,  267  mm. 

'•Common  in  tlie  paddy  fields  and  in  the  wet  padang^  (meadows)." 

TOTANUS  TOTANUS  EURHINUS  Oberholser. 

Tolanws  toianus  eurhintis  Oberholher,  Proc.  U.  S.  Nat.  Mus.,  XXII,  1900,  p.  207 
( Lake  Tsomoriri,  Ladak ) . 

"A  few  seen  along  the  Sigoeli  River,"  in  Simalur. 

ACTITIS  HYPOLEUCOS  (Linnaeus). 

ITrinffd]  hypoleucoi  Linn^us,  Syst.  Nat.,  10th  ed.,  Pt.  1,  1758,  p.  149  (Europe). 

"Common"  in  Simalur. 

LEIMONITES  RUFICOLLIS  (Pallas). 

Trynga  ruficollin  Pallas,  lieise  Russischen  Reichs,  III,  1776,  p.  700  ("circA  Lacus 
aalsos  Dauuriae  campestris") . 

A  single  female,  from  Simalur. 

NUMENIUS  ARQUATUS  (Linnaeus). 

[ScolopcLv]  arquata  Linn^.ith,  Syst.  Nat.,  lOtlTed.,  Pt.  1,  1758,  p.  145  (Euroi)e). 

A  feniiile  from  Pulo  Tuangku.     Length,  559  nmi. 

NUMENIUS  PH^OPUS  (Linnaeus). 

iScoiopajc]  plixopus  Linnaeus,  Syst.  Nat.,  lOtli  ed.,  Pt.  1,  1758,  p.  146  (Europe). 

One  female,  from  Simalur,  where  it  was  '^ common."  Length, 
445  mm. 

ARENARIA  INTERPRES  (Linnaeus). 

[Tringa\  interj^res  LinnvRL's,  Syst.  Nat.,  10th  e<l.,  Pt.  1,  1758,  p.  148  (**Europa  & 
America  eeptentrionali " ). 

A  female  was  collected  December  20,  on  Simalur.     Length,  235  mm. 
Family  GEDItJNEMlDuE. 

ESACUS  MAGNIROSTRIS  (VieUlot). 

(Edicnemus  magnirostris  Vieillot,  Nouv.  Diet.  d*Hist.  Nat,  XXIII,  1818,  p.  231 
( Nouvelle-Hollande ) . 

An  adult  male,  from  Pulo  Babi,  where  *'a  pair  frequented  a  sand 
beach  at  the  east  point  of  the  island."  It  was  noted  on  Tuangku,  and 
at  Simalur  "three  were  seen  on  the  scii.shore  at  Sigoeli."  Lengtij. 
553  mm. ;  weight,  1.134  kg.     ''Iris  yellow."  Digitized  by  ^OOglc 
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Family  RALLID.E. 

HYPOTiENIDIA  STRIATA  (Linnasus). 

[/eoZ/iw]  Htriatus  Linnauts,  Syst.  Nat.,  12th  ed.,  Pt.  1,  1766,  p.  262  (Philippines). 

'* Common  in  the  sowahs.     One  caught  in  a  rat  trap"  (Simalur). 
Thi«  specimen,  a  female,  measures  241    mm.     ''Iris  pale  yellow 
brown." 

AMAURORNIS  PHCENICURUS   (Forster). 

[Kalliui]  phosnumrus  Forster,  Zool.  Indica,  1781,  p.  H),  yX.  ix  (Oylon). 

Three  specimens,  from  Simalur,  where  it  was  "common  in  the  paddy 
fields."  These  examples,  all  males,  measure  298-318  mm.  '"Iris 
brown;  bill  green,  brownish  over  nostrils;  forehead  red." 

Family  ARDEID^. 

ARDEA  SUMATRANA  Raffles. 

Ardea  mmatrana  Raffles,  TranH.  Liun.  Soc;.  Lend.,  XIII,  Pt.  2,  lvS22,  p.  325 
(Sumatra). 

No  specimens  were  shot,  but  the  species  was  observed  both  on  Babi 
and  Tuangku.  On  Simalur  it  was  noted  as ''common.  This  spocie> 
seems  to  nest  singly,  not  in  heronries.  A  nest,  with  two  well-grv)wn 
young  ones,  was  found  in  a  tree  overhanging  the  fresh-water  creek 
atTelokDalam." 

DEMIGRETTA  SACRA  (Gxnelin). 

lArdea]  sacra  Gmelin,  Syst.  Nat,,  I,  Pt.  2,  1788,  p.  640  (Tahiti). 

One  female,  from  Simalur,  where  it  w^as  ''common  along  the  sea- 
shore."    Also  noted  as  "common"  on  Tuangku. 

BUTORIDES  JAVANICA  (Horsfield). 

Anlea  javanica  Horsfield,  Trans.  Linii.  Soc.  Lond.,  XIII,  Pt.  1,  May,  1S21,  p. 
190  (Java). 

"Common"  on  Simalur,  where  two  males  were  obtained.  These 
measure:  Length,  470,  470;  wing,  192,  180;  culmen,  60  and  04  nun., 
respectively. 

ARDEOLA,  species. 

"  Ardea  grayi  (or  haechiis).     One  seen  in  Telok  Dalam." 
Family  TRERONID^. 

SPHENOCERCUS  OXYURUS  (Temminck). 

Columba  oxyura  "Reinw."  Temmixck,  PI.  Col.,  IV  (Pt.  41),  Dec.  1823,  pL  cciL 
(Java). 

One  specimen,  from  Tapanuli  Bay.  This  is  sexed  as  a  female,  but 
agrees  with  Salvadori's  description  of  the  young  male.**    Length,  324; 

«Catal.  liirdH  Brit.  Mus.,  X^ff.'i^^^8^^  ' 
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wing,  158;  tail,  127  mm.  "Iris,  inner  circle  bliio,  outer  circle  pink; 
feet  bright  red;  bill  leaden,  base  green,  cere  blue;  naked  orbital  space 
pale  dusty  green;  claws  pale  horny  brown." 

BUTRERON  CAPELLEI  (Temminck). 

CUumba  oapeOei  Temminck,  PI.  Col.,  IV  (Pt.  24),  July,  1822,  pi.  cxliii  (Java). 

Four  adult  males,  from  Tapanuli  Bay.  The  wing  and  tail  measure- 
ments of  these  individuals  agree  with  those  given  by  Salvadori  in 
his  account  of  this  species  in  the  British  Museum  (Catalogue,  but  the 
length,  in  the  flesh,  is  much  greater  (387-400  mm.,  instead  of  330  mm.). 

'*lris  dull  red;  eyelids,  orbital  skin,  and  feet  yellow." 

TRERON  NIPALENSIS  (Hodgson). 

Tcria  nipcdenm  Hodgson,  Asiat.  Reaearchee,  XIX,  Pt.  1,  1836,  p.  164,  pi.  ix, 
fig.  (Nepal). 

Three  adults,  from  Tapanuli  Bay.  The  length  of  the  wing  varies 
from  129-137  mm.  in  two  females,  while  that  of  the  male  is  129. 
"Iris  pale  orange,  with  an  inner  blue  circle;  naked  orbital  skin  green- 
ish blue;  feet  deep  purple  red;  bill  horny  yellow,  base  deep  red." 

TRERON  FULVICOLLIS  (Wagler). 

Clolumlxi]  fulvicollin  Waijler,  Syntema  Avium,  I,  1827  [p.  229],  ("Java"). 
One  pair  from  Tapanuli  Bay.     The  male  is  281  and  the  female  273 
mm.-  in  length.     ''Bill  leaden,  base  dark  red;  feet  deep  red." 

TRERON  VERNANS  (Linnaeus). 

Cotumba  vemaTut  Linn^euh,  Mantissa  Plant,  1771,  p.  526  (Philippines). 

Three  specimens,  from  Simalur,  where  it  was  "  common,  and  the  only 
small  fruit  pigeon  seen.''  Ijength  of  a  male,  29S;  of  a  female,  280  mm. 
The  wing  measurements  are:  Male,  153-156;  female,  152  mm. 

A  species  of  Treron  was  common  on  Tuangku,  but  no  specimens  were 
preserved. 

CARPOPHAGA  CONSOBRINA  Salvadori. 

CarpopIiOffa  consohrinn  Salvaik)RI,  Ann.  Mus.  Civ.  Geneva,  2d  ser.,  IV,  1887,  p. 
558  (Nias  Island). 

A  fine  series  of  18  skins,  from  the  islands  of  Simalur,  Babi,  Lasia, 
and  Tuangku,  on  each  of  which  it  was  found  to  be  "common,  and  not 
at  all  shy." 

These  birds  agree  with  the  original  description  of  C,  consohrhia^  and 
in  the  absence  of  Nias  examples  for  comparison,  I  am  content  to  refer 
them  to  this  species. 

As  is  the  c^ase  with  a  number  of  other  species  common  to  seveml  of 
the  islands,  the  birds  living  on  the  insignificant  islets  Babi  and  L&sia 
prove  to  be  larger  than  their  neighbors.  In  the  present  species  the 
length  of  males  from  Simalur  and  Tuangku  varies  from  400  to  432  mfie^ 
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(wing8^  218-232),  while  those  from  Babi  and  Lasia  measure  482  to 
440  mm.  (wings,  241-245);  females  from  the  first-named  localities  are 
from  381  to  407  mm.  (wings,  211-231);  those  from  Babi  and  Lasia  are 
419  mm.  (wings  232-234).  "Iris  deep  red,  eyelids  red;  bill  leaden, 
dark  l>enettth  at  batee;  cere  dull  purple;  feet  purplish  red." 

MYRISTICIVORA  BICOLOR  (Scopoli). 

Colnmba  {hicolor)  8cx)Poli,   Del.   Flor.   Faun.   Insub.,   11,   1786,   p.  94  ("nova 
Guiana"). 

Reported  as  "common"  on  Tuangku,  less  so  on  Simalur;  noted  also 
on  Babi  and  Lasia. 
Two  examples  (Simalur  and  Babi). 

Family  tX)LUMBID^E. 

COL13MBA  PHASMA,  new  name. 

This  is  Columha  grUea  (Bonaparte,  ex  Gray),  which  is  preoccupied 
by  Columhi  grhea  Bonaterre,  1790. 

Three  adult  males  of  this  rare  species,  from  Simalur,  are  apparently 
not  different  from  an  individual  collected  by  Dr.  Abbott  on  Pulo  Taya 
(southeast  of  Singkep  and  Lingga).  Length,  in  the  flesh,  varies  from 
403  to  419  mm. ;  wings,  from  231  to  245  mm. 

''Only  seen  at  two  places ;  one  was  up  a  fresh- water  creek  at  Telok 
Dalam,  where  it  was  common,  and  at  Labuan  Badjau  Bay.  I  only  i?hot 
four  or  five  in  all,  and  they  were  in  very  poor  plumage.  Only  three 
skinned.  It  was  shy  and  hard  to  get."  The  colors  of  the  soft  }mrts 
are  noted  as  "iris  orange  red;  bill  greenish  horny,  base,  cere,  and 
naked  skin  about  eyje  dull  purple;  feet  leaden,  distal  parts  of  toes 
pinkish  white,  claws  white;  anterior  parts  of  tarsi,  purple."  In 
another  specimen  the  iris  was  ''bright  red." 

MACROPYGIA  SIMALURENSIS  Richmond. 

Macrojyygia  nmalurenms  Richmond,  Proc.  Biol.  Soc.  Wash.,  XV,  August  6,  19Q2, 
p.  187  (Simalur  Island). 

Three  specimens,  from  Simalur,  where  it  was  "common." 
J/.  ruJictpH  (Temminck)  appears  to  be  its  nearest  relative,  but  we 
have  no  specimens  of  this  form  for  comparison.  The  Simalur  bird 
differs  from  Salvadori's  description  of  J/,  ruficeps^  in  not  having  the 
''pectoral  feathers  more  or  less  ])roadly  tipped  with  whitish  Vmff," 
and  in  lacking  a  whitish  throat;  the  colors  of  the  soft  parts  are  also 
different. 

"Iris  bluish  gray;  feet  dark  purple  brown;  bill  dark  brown,  black 
at  tip." 


«Catal.  Birds  Brit.  Miis.,  XXI,  p.  ;^1. 
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CHALCOPHAPS  INDICA  (Linnajus). 

[CHumba]   imlica   Linnaeus,  Syst.   Nat.,   10th  ed.,   Pt.  2,   1758,   p.   164   (India 
orientali). 

'*•  Occasionally  seen  in  the  jungle"  on  Simalur,  and  ''quite  common 
on  Pulo  Siumat."  It  was  also  "heard  in  the  forest"  on  Babi.  No 
specimens  were  preserved. 

CALCENAS  NICOBARICA  (Linnseus). 

[Columbd]  nicobarim  Linn^us,  Syst.  Nat.,  10th  etl.,  Pt.  1,  1758,  p.  164  (Nicobare). 

"A  few  seen  at  Telok  Dalam,"  on  Simalur,  and  noticed  on  Pulo 
Babi.     No  specimens. 

Family  FALCONID.E. 

ASTUH  SOLOfiNSIS  (Horsfield). 

FhUco  9oldam*  Horsfield,  Trans.   Linn.   Soo.   Lond.,   XIII,  Pt.  1,  May,  1821, 
p.  137  (Java). 

'^\  single  male,  shot  in  Labuan  Hadjau  Bay,"  Simalur.  Length, 
28<)  mm.  ''Iris  dark  brown,  eyelids  green;  bill  black,  leaden  at  base, 
cere  orange;  feet  yellow,  claws  black." 

ACCIPITER  VIRGATUS   (Temminck). 

FaLco  virg€Uwt  "Reinw."  Temminck,  PI.  Col.,   I   (I*t.  19),  February,  1822,  pi. 
cix  (Java). 

Four  immature  females,  three  from  Simalur  and  one  from  Lasia. 
The  stomach  of  one  individual  and  the  crop  of  another  contained  the 
remains  of  small  birds. 

"A  number  were  seen,  both  in  the  forest  and  a})out  the  clearings. 
Also  seen  on  Pulo  Siumat." 

SPIZAfiTUS  ALBONIGER  (Blyth). 

NufoHus  alboniger  Blyth,  Journ.  Asiat.  Soc.  Beng.,  XIV,  Pt.  1,  1845,  p.  173 
(Malacca). 

"A  single  male,  shot  on  Pulo  Asu,  in  dense  jungle."  Length,  514; 
wing,  811;  tail,  208  mm.  "Bill  and  core  black;  lores  dull  leaden;  toes 
j^ellow,  claws  black." 

A  Spizaetus^  probably  of  this  species,  was  seen  on  Bulo  Bangkaru. 

HALI^ETUS  LEUCOGASTER  (Gxnclin). 

\Falco\  leueogaMer  Gmelin',  Syst.  Nat.,  I,  Pt.  1,  17S8,  p.  257  (no  locality  given). 

On  Simalur  it  was  "generally  common  along  the  sea  shore.  One 
pair  was  nesting  on  Pulo  Asu  and  two  or  three  on  Pulo  Siumat. 
One  nest  on  the  latter  island 


was  completed  about  Christmas  day.  j 
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There  were  probably  egg8,  but  the  natives  were  afraid  to  climb  aod 
get  them,  the  tree  being  large  and  rotten."  It  was  common  on 
Tuangku,  and  individuals  were  observed  on  Babi,  Lasia^  Bangkaro, 
and  Mansalar. 

Two  fine  adult  males  were  collected.  Length,  660  mm.;  weight, 
2.154  kg.     ''Iris  brown,  mottled  with  dark  spots." 

Genus  ICTHYOPHAGA  Lesson. 

Idhyophaga  Lesson,  Uficho  du  Monde  Savant,  2®  aJr,  VII,  No.  1,  January  5, 
1843,  col.  14. 
Type,  Idhyophaga  jaixinn  Lesson  ( =  FfUro  iefUhywtua  Horefield). 

ICTHYOPHAGA  ICHTHY^TUS  (Horafield). 

Fnlro  ichthyivtua  Horsfield,  Trans.   Linn.  Soc.  Lond.,  XIII,  I*t.  1,  May,  1S21, 
p.  136  (north  coast  of  Java). 

An  adult  female,  from  Tapanuli  Bay.  Length,  6i»0  mm.;  weight, 
2.494  kg.     "Iris  straw  yellow." 

IcthyopluKja^  of  Lesson^  has  priority  over  the  other  generic  names 
employed  for  this  eagle. 

SPILORNIS  BACHA  (Daudin). 

Falco  fxirhfi  Daudin,  Traits  d'Orn.,  II,  April,  1800,  p.  43  (from  Levaillant,  Ois 
d'Afr,,  I,  p.  69,  pi.  xv). 

An  immature  female,  from  Tapanuli  Bay,  appears  to  belong  to  tbk 
species.  Length,  612;  wing,  369;  tail,  253  mm.  ''Iris  grayish  olive; 
feet  pale  yellow;  bill  leaden,  black  at  tip;  lores  pale  yellow." 

SPILORNIS  ABBOTTI,  new  species. 

Tt/pe,— Adult  male,  No.  179094,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumatra,  December  1,  1901;  Dr.  W.  L.  Abbott.  Cap  black, 
the  feathers  white  at  ba^se;  longest  nuchal  feathers  pale  cinnamon  at 
tips;  mantle,  scapulars,  back,  rump,  tertiaries,  greater  and  middle  wing- 
coverts,  dark  brown,  with  a  purplish  gloss,  most  of  the  feathers  tipped 
with  pale  cinnamon;  lesser  wing-coverts  black,  sparsely  dotted  with 
small  white  spots;  primaries,  and  primary  coverts,  glossy  black,  some 
of  the  latter  narrowly  spotted  with  white  at  the  tips;  secondaries  like 
the  tertiaries,  becoming  black  terminally,  most  of  them  narrowly 
tipped  with  white;  upper  tail-coverts  like  the  back,  rusty  at  the  tips, 
some  of  the  feathers  with  small  late  ml  white  spots  at  the  tips;  tail 
black,  most  of  the  feathers  narrowly  tipped  with  whitish;  near  the 
outer  third  of  the  tail  there  is  a  band  of  grayish  white,  about  20  mm. 
wide,  extending  across  all  of  the  feathers;  this  band  obscurely  mottled 
with  brownish  gr?iy  above,  Imt  paler  and  of  a  more  uniform  shade  on 
the  under  surface;  near  the  base  of  the  tail,  and  concealed  by  the 
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coverts,  tlien^  urv  indications  of  a  socond  palo  Iwir.  Ear-covorts  and 
mular  re<>;iou  dark  hrown  (lu^twcon  sc^pia  and  clovo  brown):  sides  of 
nock  similar,  each  feather  tipix^l  with  pale  cinnamon:  chin,  throat, 
and  chest  brown  (paler  than  th(^  I'ar-coverts),  })arred  and  tipped  with 
Murs  brown,  th(»  bars  darker  and  broader  on  the  hitter;  breast  and 
M(1<*s  Mars  l^rown.  narrowly  barred  with  })lackish  brown,  with  occa- 
sional latc^-al  white  spots:  alulomen,  flanks,  and  under  tail-coverts 
^lars  brown,  with  mon^  numerous  lateral  white  spots,  which  are  8ur- 
roimdiKl  by  dark  brown:  under  win<jf-coverts  and  axillaries  like  the 
abdomt'ii,  the  (hIitv  of  the  win<4*  IxMntJf  more  prominently  mottled  with 
white:  under  surface  of  win^r  dusky,  with  a  broad  obs<mre  pale  bar  on 
tb<»  ituirr  wel)s  of  the  feathiMs  about  \K)  nun.  from  their  tips;  near  the 
ba>(^  of  (»ach  feather  there  are  one  or  two  white  spots  of  irregular 
shape  and  size. 

Ix^nirth.  r»:^7:  win^,  ;U7;  tail,  :^2S:  tarsus,  S'2:  bill,  from  gape,  38  mm. 

'''Iris  yellow:  c(»re  and  naked  face  deep  yellow:  bill  horn  blue,  black 
at  tip:  fec^t  yivllow,  claws  black." 

There  is  somc^  variation  in  color  shown  in  this  s(»ries,  especially  in 
the  markiti^s  of  the  tail,  under  surface  of  the*  winu's,  and  of  the  throat 
and  chest,  but  the  <rt*n(*ral  appenrance  of  each  bird  is  v(»ry  like  that  of 
the  t3'p(\ 

In  some  3'oun<rer  individuals  many  feathers  of  the  scaj)ulars,  tertia- 
ries,  and  (greater  win^'-coverts  tuv  narrowly  tipjH'd  with  white,  or  have 
.small  lateral  white  spots  at  the  tip^,  while  tlie  black  crown  feathers 
have  j)ale  rusty  edo('s. 

The  dimensions  of  thi>  sprcics  are:  Males,  ]e!i<^^tli,  r)():i-r>4<];  w^ni^, 
32s-:5<;();  tail,  :>lT-i':5:>:  tarsus.  77  s:;  nun.:  females,  leno^th.  41^5-559; 
winii',  ^l.VI^.'i.s;  tail,  iM()  il-)^*:  tai'sus,  7.'')-S7  mm. 

This  species  seems  to  luuc  it^  iieare.-t  relative  in  X.  ^////-/.svy/^/ llume,^ 
but  differs  in  beino-  smaller,  and  in  liavinLi"  the  bend  of  the  win<^  mot- 
tled, instead  of  uniform  white  or  yt^llowish  wliite:  in  X.  V^z/v'-vw// the 
tibial  ])lumes  are  })arred,  but  in  tin*  new  sp<Hies  tli(\v  are  spott(»d. 

The  dimensions  of  X.  ilfr!s,,tif,  as  j^iven  by  Hume,  jire:  Len<^th, 
551M3(.)0:  win<,^  ?>:a\-:VM\  tail,  from  vent,  i^^-i  i^SO;  tarsus,  7!)-t>7  nxiw.^ 

Dr.  Abbott  found  the  lunv  s])eeies  '•(•onunon  in  the  jungle,  atid 
esjM'cially  on  the  vA^^^^r^  of  cleari!»Li<.  Nnt  at  all  shy,  and  easiU'  called 
up.'"  Snakes,  centi])ed<'^.  lizards,  jind  n^mains  of  crabs  wi^re  found 
in  the  stomachs  of  the  specimens  colleeted. 

All  of  the  specimens.  ir>  in  mimber.  wvn^  obtaiticnl  on  ^jimalur. 

A  bird  of  this  g(MUis  may  occur  on  Tuanu'ku,  wIum'c  "the  p(H;uliar 
cry  of  Sj}/7or/f/M  was  n(n'«'r  lu^ard,  but  a  laru'e  hawk  was  sim'u  o!ice  or 
twice  in  the  forest  which  may  have  been  S^nJnrnlsr 

"Stray  Ft'atlier>,  I,  j).  ':am\\  TI,  J).  147. 
^'Moasuivnients  oriLrinally  in  inclios. 
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HALIASTUR    INDUS    INTERMEDIUS   (Blyth). 

[HaliagtuT]  intemwditis BhYTH  (Gurney  MS.).  Ibis,  1865,  p.  28  (Java). 

'' Common  at  Sigoeli,  and  several  seen  at  other  places"  on  Simalur: 
also  noted  on  Tuangku  and  on  Mansalar.  Two  specimens,  one  of 
them  from  Tapanuli  Bay. 

MICROHIBRAX   FRINGILLARIUS  (Drapiez). 

FdUofringiUarius  Drapikz,  Diet.  Clase.  d'Hist.  Nat.,  VI,  1824,  p.  412  ("des  Inde«"). 

Four  adults,  from  Loh  Sidoh  Bay.  One  specimen  »  male,  has  indi- 
cations of  aj?7hite  collar  on  the  nape. 

?FALCO    PEREGRINUS   TunstaU. 

[Falco]  peregrinu8  Tunstall,  Om.  Britannica,  1771,  p.  1  (Great  Britain). 

*'A  falcon  was  seen  in  Telok  Dalam  and  fired  at  twice,  when  it 
dropped  a  Calomis  which  it  had  in  its  claws.  The  dark  cheek  stripe 
was  plainly  visible." 

Family  BUBONIDiE. 

PISORHINA  UMBRA,  new  species. 

Type.— Adult  male.  No.  179101,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumatra,  November  29,  1901;  Dr.  W.  L.  Abbott.  General 
color  of  the  upper  parts,  brown  (between  Mars  brown  and  russet), 
paler  on  the  wings,  all  of  the  feathers  finely  dotted  with  dusky,  those 
of  the  crown  being  prominently  marked  with  irregular  black  streaks 
and  bars;  feathers  of  the  crown,  ear  tufts,  and  mantle  with  more  or 
less  concealed  russet  bars  or  bases,  mingled  with  blackish  bars  or 
markings;  outer  scapulars  with  conspicuous  white  spots,  tipped  with 
black  and  russet;  wing-coverts  mainly  like  the  mantle,  the  greater 
coverts  somewhat  paler;  primary  coverts  and  alula  more  prominently 
marked  with  dusky,  the  feathers  of  the  latter  with  three  or  four  pale 
bare  on  the  outer  webs.  Primaries  narrowly  bordered  with  dusky, 
the  outer  webs  with  several  deep  buflf  or  cinnamon  bars;  rump,  upper 
tail-coverts,  and  tip  of  tail  like  the  mantle,  basal  two-thirds  of  the  tail 
darker,  with  several  pale  cinnamon  bars,  each  one  with  dusky  borders. 
Sides  of  neck  and  chest  like  the  mantle,  but  with  distinct  narrow 
blackish  bars  or  verraiculations,  some  of  the  feathers  of  the  chest  with 
blackish  shaft  spots;  throat  paler,  with  irregular  blackish  markings; 
base  of  malar  region  with  more  prominent  black  spots,  mingled  with 
white  and  russet,  forming  a  well  defined  patch;  ear-coverts  and  sides 
of  face  russet,  with  obscure  dusky  markings;  chin  white;  forehead, 
and  feathers  above  eyes,  white,  mottled  with  russet  and  black.  Breast, 
sides,  flanks,  and  abdomen  like  the  chest,  but  the  feathers  barred  and 
freckled  with  white,  especially  on  the  latter;  thighs  and  Igrsj^s  russet, 
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freckled  with  dusky;  under  tail-eoverts  white,  barred  and  mottled 
with  russet  and  dark  brown  at  the  tips;  under  win^-eoverts  and  axil- 
laries  pale  russet  or  buff,  with  *  blaekish  markings;  under  primary 
coverts  butf,  with  broad  dusky  tips;  under  surface  of  wings  dusky, 
paler  and  obscurely  dotted  at  tip;  inner  feathers  buff,  ))asally,  barred 
with  buff  for  about  two-thirds  of  their  length  (outer  primary  barred 
at  base  onlj^). 

Length,  191;  wing,  148;  tail,  Ol;  tarsus,  28;  bill,  from  gape,  11)  mm. 

''Iris  greenish  yellow;  bill  pale  brown,  black  at  tip;  feet  pale  fleshy 
brown.  Stoma<*h  contained  insects.  Shot  in  bright  sunlight  while 
sitting  on  a  bush  by  a  fresh- water  creek  at  Telok  Dalam." 

This  species  appears  to  be  nearest  to  P.  alfredi  Hartert,  from 
Flores,  but  is  smaller,  has  the  tail  plainly  barred,  and  differs  from  it 
in  various  details. 

SYRNIUM  NIASENSE  Salvadori. 

Symium  niasense  Salvadori,  Ann.  Mus.  Civ.  Geneva,  2d  per.,  IV,  1887,  p.  526 
(Nias  Island). 

One  pair,  from  Pulo  Bangkaru.  The  dimensions  are:  Male,  length, 
381;  wing,  297;  tail,  150;  female,  length,  406;  wing,  308;  tail,  170 
mm.     '^Toes  and  bill  leaden;  cere  dark  leaden." 

These  birds  appear  to  be  S,  ;//<7*ve;Mr,  but  the  measurements  are 
somewhat  greater  than  those  given  by  Salvadori. 

Family  PSITTACID.?^]. 

PAL^ORNIS  MAJOR  Richmond. 

PaLxomis  major  Richmond,  Proc.  Biol.  8oo.  Wat^h.,  XV,  August  6,  1902,  p.  188 
(Pulo  Babi,  west  coast  of  Sumatra). 

Six  specimens  from  Babi  and  one  from  Lasia.  The  latter,  a  male, 
is  even  larger  than  the  type,  measuring:  Length,  445;  wing,  1J)4;  tjiil, 
229  mm.  Another  male,  from  Babi,  has  a  wing  \S)^  mm.  long.  The 
females  are  a  little  smaller  (wing  about  186  mm).  The  color  is  exactly 
that  of  P,  fcitici<(tuj<, 

*' Upper  mandible  red,  tip  yellow;  lower  mandible  black;  iris  pale 
yellow,  with  an  inner  circle  dull  green;  cere  greenish  leaden;  feet 
pale  green."  In  the  female  the  whole  bill  is  })lack.  '*Much  larger 
than  the  Palxoriih  of  Simalur,  about  Vo\  inithes  long.  Common.  In 
pairs,  evidently  breeding.  Owing  to  the  dense  jungle  difficult  to  see 
and  shoot." 

PAL^ORNIS  FASCIATUS  (Miillcr). 

PifUlacus  fasciatua  V.  L.  S.  MCller^  Natursyst.,  Suppl.,  1776,  p.  74  (Pondichery). 

''Generally  common  "on  Simalur.     Nine  specimens  were  obtained, 

agreeing  in  size  with  Andaman  birds.     Males  measure:  Length,  868- 

394;  wing,  171-176;  females,  length,  351-368;  wing,  165-175  lUH};.,.^ 
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PSITTINUS  ABBOTTI  Richmond. 

PsiUinn^  ahbottl  Richmond,  Proc.  Biol.  Boc.  Wa«h.,  XV,  August  6,  1902,  \\  188 
(Simalur  Island,  west  coast  of  Sumatra). 

Eight  specimens,  all  from  Simalur. 

This  species  is  conspicuously  unlike  the  only  previously  known 
member  of  the  genus,  P,  incertics^  differing  in  having  the  mantle, 
rump,  upper  tail-coverts  and  lower  surface  green,  a  brighter  blue  head, 
a  greenish  patch  on  the  crown,  and  a  black  band  across  the  nape.  It 
is  also  considerably  larger  than  the  common  species. 

The  female  is  duller  in  color,  has  no  blue  on  the  head  (which  is  like 
the  mantle),  and  no  black  band  on  the  nape.  The  upper  mandible  is 
brown  instead  of  red.  The  cere  is  dull  green  in  both  sexes,  but  in 
two  males  is  marked  as  "dark  brown."  In  males  the  length  of  the 
wing  ranges  from  139  to  IM  mm. ;  in  females  from  134  to  141. 

"Pretty  common,  but  I  only  obtained  them  at  Sibaboh,  where  ft 
flock  used  to  frequent  two  or  three  trees  that  were  bearing  a  .small 
wild  fruit.  The  parrots  were  very  tame,  and  would  allow  me  within 
a  few  feet.  I  often  imed  to  see  them  flying  over  the  forest,  and  saw  a 
few  on  Pulo  Siumat,  but  never  obtained  them  again." 

LORICULUS  GALGULUS  (Linnaeus). 

[PaiUnms]  galffulus  LiNNiErs,  8yst.  Nat.,  10th  e<i.,  I,  1758,  p.  103  ("India'*). 
One  example,  from  Pulo  Tuangku,  where  "  common." 
This  specimen  was  soxed  as  a  male,  but  appears  to  be  in  the  plum- 
age of  the  female,  a  specimen  of  which  is  not  available  for  comparison. 
In  the  Tuangku  bird  there  are  traces  of  a  golden  band  on  the  lower 
back,  separating  the  green  from  the  scarlet,  and  the  longer  upper  tail- 
coverts  extend  to  the  tip  of  the  tail. 

"Cere  dark  brown;  upper  mandible  dark  brown,  lower  one  pde 
brown;  tarsi  greenish;  toes  i>ale  fleshy  brown."     Length,  133  mm. 

Family  CUCULID^E. 

CACOMANTIS  SEPULCRALIS  (S.  MuUer). 

C{uculux;']  ,sepul(T(iiis  S.  Muller,  Verh.  Nat.  Gesch.  (Land-en  Volkenkumle), 
1843,  p.  177,  note  (Java;  Sumatra). 

Two  immature  birds,  male  and  female,  from  Simalur.  The  former 
has  the  "iris  gray  brown;  eyelids  greenish  yellow;  feet  yellow,  clawis 
black;  bill  black,  brownish  yellow  beneath  at  base;  inside  of  mouth 
omnge;"  in  the  latter  the  iris  is  "reddish  brown,  becoming  gray  exter- 
nally." Length  of  the  male,  235:  wing,  115;  of  the  female,  232;  wing, 
113  mm.  ''One  shot  in  dense  forest  and  one  sitting  on  a  dead  tree 
in  a  clearing." 
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EUDYNAMYS   HONORATA  MALAYAN  A  (Cabanis  and  Heine). 

Is[udynamis']  malayana  Cabanis  and  Heine,  Muy.   Hein.,  IV,  Pt.  1,  1862,  p.  52 
*    (Sunda  Islands;  Sumatra). 

-''Common  "  on  Simalur  and  Babi;  also  noted  on  Lasia. 

One  specimen  each,  from  Simalur,  Babi,  and  Loh  Sidoh  Ba}'.  The 
first  (female)  measures,  length,  31^7;  wing,  IS7;  the  second  (male), 
length,  438;  wing,  205;  bill,  from  gape,  43;  the  third  (male),  length, 
419;  wing,  11*5  mm. 

RHOPODYTES  DIARDI  (Lesson). 

Mdias  diardi  Lesson,  Traits  d'Om.  (Pt.  2),  May,  1831,  p.  132  (Java). 

Afi  adult  female,  from  Tapanuli  Bay.  Length,  368  mm.  "Iris 
dark  brown?,  sclera  blue;  naked  skin  about  eye  deep  crimson;  feet 
dark  leaden;  bill  gi'een,  with  a  pale  blue  spot  above  nostril." 

PHCENICOPHAUS   ERYTHROGNATHUS  Bonaparte. 

[Phaenicophaeus]  erytkrognatkus  "Tkmm."  Bonaparte,  Connp.  Gen.  Avium,  I, 
1849,  p.  98  (Sumatra). 

One  adult  male,  from  Loh  Sidoh  Bay.     Length,  457  mm. 

The  ditferences  in  plumage  between  males  and  females  of  the  allied 
P.  m icroThin us^  pointed  out  by  Bcrlepsch "  and  confirmed  by  Butti- 
kofer,*  are  equally  evident  in  this  species.  Another  sexual  character, 
apparently  not  before  mentioned,  is  the  color  of  the  iris,  which  is  blue 
in  the  male  and  orange  yellow  or  yellow  in  the  female.  Buttikofer 
found  the  color  of  the  iris  in  P.  vilcrarhhius  to  be  very  variable,  but 
considered  it  to  be  independent  of  age  or  sex.^ 

Family  CORACIID^]. 

EURYSTOMUS   CALONYX  Sharpe. 

Kunjfftomus  crtlonyx  "(Hoixis.)*'  Sharpe,  Proc.  Zool.  Soo.  Txmd.,  Pt.  3, 1890,  p.  551 
(Nepal<^). 

''A  few  seen"  on  Simalur,  where  an  adult  male  was  obtained 
December  15. 


«Nov.  Zool.,  II,  p.  73. 

&Not«3  Leyden  Mus.,  XXI,  p.  172. 

<;Idem,  p.  171. 

^'This  locality  is  not  specifically  mentioned  in  the  original  description,  where  only 
the  general  distribution  of  the  Hj)ecie8  is  given  ("exten<ls  throughout  the  Himalayan 
Terai  from  Kumaon  to  Darjiling  and  upj)er  Assam,  proba])Iy  breeding  throughout 
the  whole  of  this  range").  Later,  we  learn  (Catal.  Birds  Brit.  Miu*.,  XVII,  1S92, 
p.  38)  that  the  type  is  from  Ne})al.  It  is  a  common  practice  with  many  European 
authors  to  give  the  entire  distrilnition  of  a  new  species,  at  the  same  time  omitting  the 
aJl-important  type  locality. 
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Family  MEROPID^. 

MELITTOPHAGUS   URICA  (Swainson). 

Merops  urica  Swainson  (from  llorsfield,  MS.),  Zool.  Illiistr.,  I,  No.  2,  November, 
1820,  pi.  VIII  (Ceylon). 

This  IS  MeUttophugm  ,^irlnholi  of  authors,  but  Swainson- s  name  lias 
clear  priority  and  should  be  used. 

Dr.  Abbott  saw  a  single  individual  at  Sibaboh  Ba}",  Sjmalur,  which 
he  identified  as  ''J/.  moi?i/i/jh\^-  but  no  specimens  were  obtained. 

MEROPS  PHILIPPINUS  Linnaeus. 

IMerops]  phUippinus  Linn^ur,  Syat.  Nat.,  12th  ed.,  Pt.  1,  1766,  p.  18.3  [errata] 
(Philippines). 

Specimens  are  in  the  collection  from  Siraalur  and  Tapanuli  Bay. 
It  is  reported  as  ''common  about  the  clearings"  at  the  first- named 
locality  and  also  on  Tuangku. 

FAMILY  ALCEDINID^. 

PELARGOPSIS  JAVANA  FRASERI  (Sharpc). 

Pelargopgis  fraseri  Sharpk,  Proc.  Zool.  So<\  Loud.,  1870,  j).  65  (Java;  Malacca; 
Penang). 

An  adult  female  from  Pulo  Mansalar  measures,  length,  368;  wing, 
147;  three  adults  from  Tapanuli  Bay  give  the  following  measurements: 
Female,  length  3Sl,  wing  100;  male,  length  368,  wing  144;  male, 
length  356,  wing  146  mm.  These  examples  have  slightly  darker  caps 
and  somewhat  deeper  blue  upper  parts  than  specimens  from  Singa- 
pore, Lingga,  and  eastern  Sumatra. 

PELARGOPSIS  SIMALURENSIS,  new  species. 

Typ^.— Adult  male,  No.  179205,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumati-a,  November  29,  1901;  Dr.  W.  L.  Abbott.  Crown, 
nape,  lores,  ear-coverts,  and  infraorbital  region  Isabella  color,  with  a 
buff  line  above  the  lores,  eyes,  and  ear-covei*ts,  and  a  wash  of  buflf 
under  the  eyes;  mantle  and  wing-covens  dark  brownish  green  (near 
bottle  green),  each  feather  edged  with  greenish  blue  (near  verditer 
blue);  wings  dusky  black  at  the  tips,  sea  green  externally,  except  on 
apical  part  of  outer  primaries  (first  primary  without  any  green  and 
second  with  basal  ])art  only  green);  tail  sea  green,  the  inner  webs  of 
all  but  the  middle  pair  of  feathers  dull  black;  shaft,  and  a  narrow 
line  bord(»ring  the  shaft  of  each  feather,  dull  black.  Bac^k,  rump,  an:l 
median  upper  tail-coverts  pale  turquoise  or  silvery  blue;  lateral  upper 
tail-coverts  and  longest  median  ones,  like  the  mantle;  under  part^. 
including  under  wing-coverts,  axillaries,  vsides  of  neck,  a  narrow  line 
across  nape,  and  malar  region,  0(*hraceous,  paling  to  deep  buff  on 
^^»*oat;  under  surface  of  wings  (basal  portion),  buff.~^^^8 
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Length,  369;  wing,  141;  tail,  94;  tarsus,  17;  culmen,  81.5  (bill,  from 
gape,  92);  width  of  lower  mandible,  at  base,  26  mm.  "  Feet  red,  claws 
horn  brown;  bill  red,  with  black  tip.'' 

The  green  shades  of  the  upper  surface  are  changeable,  as  in  other 
birds  of  this  genus,  becoming  deep  purplish  blue  in  certain  lights. 
The  above  description  was  taken  with  the  bird  held  in  Gradow's 
position  "A." 

This  form  differs  from  frasen'i  in  having  a  paler  cap  (the  feathers 
without  darker  centers),  darker  mantle,  and  less  of  a  bluish  shade  on 
the  upper  parts,  especially  on  the  wings  and  tail.  The  bill  appears 
to  be  slightly  longer  and  broader  than  in  fraseri;  but  birds  of  the 
same  sex  should  be  compared,  as  females  are  usually  larger  than 
males.  A  female  of  P.  dmalurensls  has  the  following  dimensions: 
Length,  381;  wing,  152;  tail,  97;  tareus,  17;  culmen,  83  (bill,  from 
gape,  95)  mm. 

Five  specimens,  from  Simalur,  where  it  was  ''common  along  the  sea 
coast  and  creeks. '^ 

PBLARGOPSIS  SODALIS,  new  species. 

Type.— KdiMlt  female,  No.  179208,  U.S.N.M.;  Pulo  Tuangku,  Ban- 
jak  Islands,  west  coast  of  Sumatiti,  January  25,  1902;  Dr.  W.  L. 
Abbott.  Color  as  in  P.  simalur ensis^  but  cap  rather  lighter  and 
grayer;  size  larger. 

Length,  407;  wing,  160;  tail,  101;  tarsus,  19.5;  culmen,  88  (bill, 
from  gape,  100);  width  of  lower  mandible,  at  base,  29  mm.  "Bill 
red,  brownish  above  at  tip;  feet  red,  claws  dark  brown." 

A  second  female  measures:  Length,  394;  wing,  158;  tail,  103;  cul- 
men, 87  (bill,  from  gape,  99);  width  of  lower  mandible,  at  base,  27 
mm.     '^Remarkably  large  sized.     A  female  was  16  in.  long." 

ALCEDO  ISPIDA  BBNGALENSIS  (Gmelin). 

[Alcedo]  bengalerma  Gmelin,  Syst.  Nat.,  I,  Pt.  1,  1788,  p.  450  (Bengal). 

Four  specimens,  collected  on  Simalur  and  at  Tapanuli  Bay.  It  was 
seen,  but  not  obtained,  on  Tuangku. 

ALCEDO  MENINTING  Horsfield. 

Alcedo  meninting  Horsfield,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt.  1,  May,  1821, 
p.  172  (Java). 

Several  specimens.  "A  small  bright-colored  kingfisher,  either  this 
or  beavani  was  seen  on  a  fresh-water  creek  in  dense  forest  at  Telok 
Dalam.  Probably  the  same  as  that  afterwards  obtained  in  Pulo 
Tuangku  and  at  Tapanuli  Bay." 

CEYX,  species. 

**  Frequently  heard  in  the  forest  and  once  or  twice  seen  "  on  Simalur. 
A  Ceyx  was  also  seen  on  Bangkaru.  Digitized  by  ^^OOglC 
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HALCYON   COROMANDA  (Latham). 
[Alcedo]  coromamJa  Latham,  Index  Ornith.,  I,  179(),  i>.  2o2  ("('oroniandela"U 
Two  from  Tapanuli  Bay.     It  was  also  noted  on  Sinialur  and  Lask 

HALCYON  PILEATA  (Boddaert). 
Alc^do pil^ain  Boddaeiit,  Tabl.  PI.  Knl.,  17S8.  p.  41  (Cliina). 

Four  from  Simalur  and  one  from  Tapanuli  Bay,  all  males.  The 
stomach  of  one  specimen  contained  a  lizard.  Total  lentfth  varies  from 
292  to  299  mm. 

On  Simalur  it  was  *"  found  along  fresh- water  creeks  and  streams: 
not  so  common  as  the  last'"  f.l.  c/t/oris].     Seen  also  on  Babi. 

?  HALCYON  CHLORIS   (Boddaeru. 

Alcedo  chhms  Boddaert,  Tabl.  PI.  Knl.,  17S.S,  p.  49  iBnffon,  Hist.  Nat.  Oi«.,  VIL 
p.  liK);  Bouro,  Moliuva^'). 

Three  adult  males,  from  Simalur.  In  tliese  specimcMis  the  color 
seems  to  be  that  of  JL  arrnfifnuHji^  with  piM-haps  a  littler  less  crreen  on 
the  ear-coverts.  Th(\v  are  very  much  like  Xatuna  birds.  Size  large: 
wings,  115-117;  bill,  from  ^rape,  o8-(>o  mm. 

'Hjenerally  common." 

?  HALCYON  ARMSTRONGI   Sharpe. 

ZTrr/oyon  an/?.>j//v>/?7/ SiiARPE,  Cjital.  Birds  Brit.  Mus.,  XVII,  1S92,  \i.  277  ("from 
the  Sunderbunds  to  Bnnnah,  TiMiasscriin,  and  Siam,  south  to  tb^  Malayan 
Peninsula,  Sumatra,  and  Nortbern  Borneo"). 

An  adult  male,  from  Loh  Sidoli  Bay.  This  individual  has  greener 
car-coveHs  than  those  recorded  above  as  fT.  r/Joris.  Loh  Sidoh  l^iy 
is  practically  the  same  as  Acheen,  whence  Sharpe  has  recorded 
II.  G/d(rriii, 

Family  BUCKROTID.E. 

DICHOCEROS  BICORNIS   (Linnaeus). 

[Buceros]  hicornislAsy.v.v^,  Syst.  Nat.,  lOtb  ed.,  I,  17r>s,  j».  104  ( "China''). 
One  specimen,  from  Tapanuli  Bay.     Len<,^th,  loi).2  cm.;  weight, 
2.3S1  kg. 

ANTHRACOCEROvS   CONVEXUS    (Temminck). 
Buceros  cornyjvs  TKMyuyvK,  PI.  Cnl.,  II  (  Pt.  S9),  Krb.,  1S82,  pi.  dxxx  (Java). 
"Common''  on  Pulo  Mansdur.     Leno'th,  ^sT  mm. 

RHYTIDOCEROS  UNDULATUS  (Shaw). 

Bunro.'^nr('hih,ius<n\\\\  (ina-ral  Z^iol.,  VIII,  Pt.  1.  ISll,  p.  28  (Java). 
"'Common"  on  Pulo  Man>ahir,  hut  no  spciiniens  were  obtained. 
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ANORRHINUS  GALERITUS  (Temminck). 

Buceros  fjalerituH  TjsiiMivcKf  PI.  Col.,  II  (Pt.  88),  May,  1831,.  pi.  dxx  (Sumatra; 
western  part  of  Borneo) . 

Three  males,  from  Tapanuli  Bay.     Length,  800-813  mm. 
*'Iri8  dull  red;  gular  space  and  naked  orbital  ring  white,  dull  blue 
in  front  of  eve." 

Family  CAPITONID.E. 

CHOTORHEA  CHRYSOPOGON  (Temminck). 

Bucco  chrysopogon  Temminck,  PI.  C'ol.,  Ill   (Pt.  48),  July,  1824,  pi.   cclxxxv 
(Simiatra). 

An  adult  male,  from  Tapanuli  Bay.     Length,  305  mm. 

CHOTORHEA  MYSTACOPHANES  (Temminck). 

Bucco  mystacophanes  Temminck,  Pi.  Col.,  Ill    (Pt.  53),  De(\,  1824,  pi.  cccxv 
(Sumatra). 

Three  adults  from  Tapanuli  Bay,  where  ''  common  in  heavy  forest, 
sitting  on  high  trees."     Length,  232-!^35  mm. 

"Iris  dark  brown;  bill  black,  leaden  at  base,  ))cneath;  feet  greenish." 

CYANOPS  HENRICII   (Temminck). 

Bucco  henricuTEMmscK,  PL  Col.,  Ill  (Vt.  88),  May,  1831,  pi.  dxxiv  (Suiiiatni). 

Tapanuli   Bay;  one  adult    female.     Length,    226;   culmen,   1^7.5; 
width  of  bill,  at  base,  20  mm. 

MEZOBUCCO   DUVAUCELII   (Lesson). 

Bucco  duvaucelii 'LTsm^Sy  Traite  d'Orn.  (Pt.  3),  July,  18;>0,  p.  H'A  (Sumatra). 
Three  tldults,  from  Tapanuli  Bay. 

Family  PICID.E. 

CALLOLOPHUS   MALACCENSIS  (Latham). 
[Pt>tw]  7nalaccenHli<  LatkaUj  Index  Ornith.,  I,  1790,  ]>.  241  (Malaora). 
An  adult  male,  from  Loli  Sidoh  Bay. 

BLYTHIPICUS  PORPHYROMELAS  (Boie). 
Plciu<  porphyroimiaH  Boie,  '*  Brief e  goschr.  ans  Ostind.,  ]>.  143  (1832)." 
An  adult  male,  from  Tapanuli  Bay.     Length,  229  mm. 
''Iris  deep  red;  feet  dark  leaden." 

MEIGLYPTES  TUKKI  (Lesson). 

Picufttukki  Lesson,  Revue  Zool.,  II,  June,  \KVJ,  p.  1()7  (Suniatni). 

Three  specimens;  a  pair  from  Tajninuli  Bay,  and  an  adult  female 

from  Pulo  Tuangku.     In  color  the  Tua!igku  bird  is  id(MiticaI  with 

tnHy\  but  it  Is  larger  than  any  other  sptn'imen  in  our  series  of  this 

species.     Length,  22^>;  wing,  110;  bill,  from  gape,  •^>^>^iW&by^OOQLe 
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MICROPTERNUS  PHAIOCEPS  BRACHYURUS   (Vieillot). 
P\cw<  brachyurwt  Vieillot,  Nouv.  Diet  d'Hist  Nat.,  XXVI,  1818,  p.  103  (Java). 
An  adult  female,  from  Tapanuli  Bay. 

TIGA  JAVANENSIS  (Ljungh). 

Picus  jaranemis  Ljungh,  K.  Vet.  Aka<l.  Nya  Handl.,  XVIIl,  1797,  p.  137,  pl.vi 
(Batavia,  Java). 

One  .specimen,  an  adult  male,  from  Loh  Sidoh  Bay. 
THRIPONAX  JAVENSIS  (Horsficld). 

Picn8  javetisw  Horsfield,  Trans.  Linn.  Soc.  Lond.,  XIII,  Ft.  1,  May,  1821,  p.  175 

(Java). 

A  female,  from  Pulo  Mansalar,  shot  March  13,  "contained  well- 
developed  eggs."  This  individual  has  distinct  white  tips  to  some  of 
the  primaries,  as  is  often  the  case  in  this  species. 

THRIPONAX  PARVUS  Richmond. 

Thriponax parvus  Richmond,  Free.  Biol.  ?oc.  Wash.,  XV,  August  6,  1902,  p.  189 
(Simalur  Island,  west  coast  of  Sumatra). 

Twelve  specimens,  from  Simalur.  This  species  is  indistinguishable 
from  T,  javt>7i8ls^  except  by  its  smaller  size.  Not  one  of  the  speci- 
mens, however,  shows  any  white  on  the  tips  of  the  primaries.  The 
wing  measurement  in  the  male  varies  from  166  to  179;  in  the  female, 
from  169  to  176  mm.  Length,  in  the  male,  from  359  to  381  mm. 
''Common.  The  only  woodpecker  seen.  A  miniature  of  T.  javeiim. 
Iris  straw  yellow;  bill  black;  feet  dull  leaden," 

Family  TKOGONID.E. 

PYROTROGON  DUVAUCELII  (Tcmminck). 

Troijon  dumucelii    Temminck,   F1.  C^ol.,  Ill    (Ft.    49),  August,  1824,  pi.  ccxci 

(Sumatra). 

One  adult  male,  from  Tapanuli  Bay. 

Family  MACROI^TERYGIDJC. 

MACROPTERYX  PERLONGA,  new  species. 

Ty/?^.— Adult  female,  No.  179169,  U.S.N.M.:  Simalur  Island,  west 
coast  of  Sumatra,  January  2,  1902;  Dr.  W.  L.  A})bott.  Color  that  of 
the  female  of  3f,  1ong!j)en7i!,H^  but  size  larger. 

Length,  232;  wing,  184;  tail,  113.5  mm.  In  J/.  I<}ngij>e7i7ih  the 
wing  is  about  165,  and  the  tail  102  mm.,  or  less. 
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JA  perlonga  doubtless  ocrurs  on  other  islands  off  tliQ  west  coast  of 
Suinatm,  as  it  has  been  recorded  from  Engano  by  Salvadori/'  with  a 
winir  measurement  of  185  mm. 

•'Common,  but  flies  very  high,  and  when  settling  does  so.  upon 
very  high  trees,  so  that  though  I  tired  a  number  of  times  I  only  got 
one,  a  female.     This  seems  much  larger  than  hmgipi^aniiiy 

MACRO  PTERYX  COM  ATA  (Tcmminck). 

Cypwltts  comatuH  Temminck,  PI.    Col.,   IV  (Pt.  45),   April,   1824,  pi.  ocLxviii 
(Sumatra). 

An  adult  female,  from  Tapanuli  Bay. 

Family  MICROPODID^. 

?  SALANGANA  FRANCICA  (Gmelin). 

''Many  seen.  The  nests  are  gathered  in  considerable  quantities," 
on  Tuangku.  Identified  as  above  by  Dr.  Abbott.  Possibl}^  S,  inex- 
peetata  (Hume). 

SALANGANA  FUCIPHAQA  (Thunberg). 

HiTundo  juciphaga  Thunberg,  K.  Vet.  Akati.  Nya  Handl.,  XXXIII,  1812, }:.  153, 
pi.  IV  (Java).'' 

One  pair,  from  Simalur,  where  it  was  ''common." 
Family  EUKYLAIMID.^]. 

EURYLAIMUS  OCHROMALUS  Raffles. 

Eurylahnuji  ochromalus  Raffles,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt.  2,  1822,  p. 
297  (Singapore;  interior  of  Sumatra). 

Three  females,  from  Pulo  Tuangku. 

"'Connnon.  A  partly  finished  nest  obtained  January  29,  hung  from 
the  extremity  of  a  branch  of  a  lime  tree  in  a  clearing;  30  feet  from 
the  ground." 

CYMBIRHYNCHUS  LEMNISCATUS  (Raffles). 

Eurylaimus  lemniscaim  Raffles,  Trans.   Linn.   Soc.   Lond.,  XIII,  Pt.  2,  1822, 
p.  290  (interior  of  Sumatra). 

An  adult  male,  from  Tapanuli  Bay.     Length,  235  mm. 

The  white  spots  are  almost  obsolete  on  the  tail  of  this  spec^imen, 
occurring  on  the  two  outermost  feathers  onl3\  The  crissum  and  longer 
upper  tail-coverts  are  orange-rufous,  instead  of  cnmson. 

^'Iris,  emerald  green;  feet  leaden  blue,  .soles  pale  fleshy." 

«Ann.  Mu8.  Civ.  Genova,  2<1  ser.,  XII,  1892,  pp.  128,  129. 

''Authors  generally,  since  the  time  of  Ilorsfield  and  Moore's  catalogue,  have  given 
"1772"  as  the  date  of  publication  of  this  name.  Giebel  gives  the  correct  date  in  his 
Thesaurus. 
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Family  PnTID.R 

PITTA  MOLUCCENSIS  (P.  L.  S.  Mullcr). 

TnrditH   1111,1  nrrnixii*   MlM.LER,  NaturnvHt.,   Sup])l.,   1776,   j).   144   ( " moluccLSchen 
Insclii"). 

A  >in^lo  adult  f(»nialo  from  Pulo  Tuan^ku.  Length,  20();  winir,  11»>: 
tarsus,  40;  hill,  from  jjfapo,  2i*  mm.  C\)mj)ari»d  with  a  series  of  fre?h 
speciiiKMis  from  the  Malay  IVninsula,  this  bird  is  nither  small,  with 
more  yellowish  in  the  green  of  the  upper  parts;  the  white  patch  on 
the  primaries  is  much  r(\striet<^d,  the  blaek  tii)s  of  the  feathers  occu- 
pying more  space  than  in  any  of  our  other  specimens. 

''CVmimon.     F(*et  pale  purplish  Heshy."' 

Family  MOTACnLIJD.E. 

Genus  DENDRONANTHUS  Blyth. 

I>iudr<m(tiit}iiis  Hlyth,  Ann.  and  Majr.  Nat.  Hi.st.,  1844,  p.  116. 

TyiH\  MotariUa  hidica  C%n\i^\\n, 

DENDRONANTHUS  INDICUS  (Gmclin). 

[Mohwilht^  Indira  (Jmki.in,  Syst.  Nat.,  I,  Pt.  2,   1788,  p.  962  (Sonnerat's  '^La 
hiTjrt'roniH'tto  prist*  des  Indea"). 

Two  sjHMJmciis,  one  from  Simalur,  the  other  from  Loh  Sidoh  Bav. 
It  was  '*(()nmion''  at  the  tirst-named  locality,  and  was  noted  also  on 
Tulo  Bangkaru. 

This  })ir(l  1ms  received  several  generic  names,  the  earliest  of  which 
n])p('iirs  to  hi^  Dt  ndraiiiinllniH  Blyth  (1844).  The  \i^\t\^  XeiintrkvU 
••  IMyth,""  wliich  may  clash  with  XcmoriroJa  of  Hodgson,  for  a  specie.-j 
of  s!up(\''  htiiKHiiihuniiiis^  of  (lould,  commonly  used  for  the  specie.^, 
dates  from  IcSd:^,  and  Fitzinger\s  XcniorinKja  was  proposed  alniut  the 
same  time.     IhKh/fant/tus^  of  David/'  is  still  later. 

MOTACILLA  MELANOPE  PaUas. 

MittarUhi  ituhinnpr  Pallas,   Roiso  Kussitschon   Reichs,   III,   1776,   p.  696  ("In 
Dauiiria  «'ircji  ripas  ^^hireosa.^  rarins  occurrit"). 

An  adult  male,  from  Simalur,  where  'S-ommon.'' 

BUDYTES    FLAVUS  LEUCOSTRIATUS  (Homcyer). 

Iliiihjtis  htirnsfridhis  IloMKYKH,  Jonrn.  fiir  Orn.,  1S7.S,  p.  128  (Baical  region). 
()n(^  spcH-inicMi,  an  adult  male,  froui  Simalur.     '•Common." 


^'.Tt'nloii,  .Madras  .I«>uni.,  XIII,  ]).  V.VJ,  <lato(l  1S44,  Imt  not  pii})liphe<l  l»efore 
.Vn<:nst,  IS  to. 

''Jonrn.  Asiat.  Soc.  lionL'al.  VI,  is;i7,  ]>.  491.  Ilodpson  writes:  "I  have  set  it  down 
in  my  notebook  as  the  tvpi'  of  a  new  ^cnus  or  sul)<;(*nus,  under  the  style  of  Xnnori' 
n.l.fi  yipahityis,  l)ut  I  forbear,  for  tin-  present,  from  so  naming  it."  Gray  used  this 
name  in  1S42  (A])pen(lix  to  List  (ienera  r.inU,  1S42,  j).  14).         f^r^i^to 

<  Nouv.  Areli.  (Ui  Mus.,  Ill  (Bull.),  18(>7,  p.  :y,l.     digitized  by ^OO^LL 
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Family  PYCNONOTID.E. 

CHLOROPSIS  CYANOPOGON   ( Temminck) . 

PkyUvntii*  nfaiwjwtjc^i  Temminck,  PI.  Col.,  IV  (Pt.  SI),  ()ctolx>r,  1SL>9,  pi.  dxii, 
fig.  1  (Sumatra). 

An  adult  mafe,  from  Tapanuli  Bay.     Length,  17S  mm. 

IRENA  CRINIGER  Sharpe. 

Irena  criniger  Sharpe,  Catal.  Birds  Brit.  Mus.,  Ill,   1877,  p.  2()7  (Honieo  and 
Samatra). 

Six  specimens,  from  Pulo  Mansalar,  Tapanuli  Bay,  and  Tuangku. 
Those  birds  are  identical  in  color  with  /.  cr /;? /V/rr,  but  the  Tuan^fku 
specimens,  four  in  number,  differ  in  having  larger  and  heavier  bills, 
with  rather  larger  winga  (bill,  from  gape,  30;  wing,  123-129  mm.). 

''Common,"  on  Tuangku. 

HEMIXUS  MALACCENSIS  (Blyth). 

Hlypffipftes']  inalaccemi»  Blytii,  Joum.   Asiat.   Soc.   Beng.,   XIV,  Pt.  2,   1845, 
p.  574  (Malacca). 

Four  specimens,  all  from  Tapanuli  Bay.  Length,  2U)-229  mm. 
'"These  two  pairs  shot  in  heavy  forest  on  (lunong  Kebong,  where 
they  were  pretty  common.  Iris  clear  brown;  feet  dark  fleshy 
brown." 

lOLE  OLIVACEA  Blyth. 

/[o/e]  oHvacea  Blyth,  Jourii.  Asiat.  Sor.  Beng.,  XIII,  Pt.  1,  1S44,  p.  ;)S(>  (sup- 
]X)se<l  to  be  from  SingaiK>re). 

An  adult  male,  fnmi  Tapanuli  Ba3\  Length,  VM  mm.  ''Iris 
gray." 

EUPTILOSUS  EUTILOSUS   (Jardinc  and  Selby) . 

^rrir/iypMJ*  n//<7owt.v  Jardine  and  Selhy,  Illustr.  Orn.,  new  s(t.,  No.  1,  Fchniary, 
1837,  pi.  Ill  (Singapore). 

One  specimen,  from  Tapanuli  Bay.  Length,  20G  mm.  ''Iris  red; 
bill  and  feet  black." 

MICROTARSUS  MELANOCEPHALOS  (Gmelin).   . 

[Ixrniwi]  melaufKTphnloHijMELiVj  Syst.  Nat.,  I,  I*t.  1, 17S8,  j).  81)9  (  "  in  insulis  Sand- 
wich maris  austnilis"). 

Seven  adults  from  Simalur  and  one  from  Tapanuli  Bay.  Tlie  Sim- 
alur  birds  do  not  diflfer  in  color  from  those  of  Borneo  and  the  Malay 
Peninsula,  but  the  bills  are  perceptibly  stouter.  Length,  172 -184; 
wing,  77-71)  mm.  ^'The  only  bulbul  noticed.  Common  about  the 
clearings  in  scrubby  jungle"  (Simalur). 

TRICHOLESTES  CRINIGER  (Blyth). 

Brlachypodiuff]f  criniger  "A.  Hay"  Blyth,  Joiirn.  Asiat.  Soc.  Bonj?.,  XIV,  Pt. 
2,  1846,  p.  577  (Malacca). 

Three  specimens  are  in  the  collection,  from  Pulo  ]Mansalar  ^^Tfffilf ip 

nuliBay.  """"'''  ^ 
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TRACHYCOMUS  OCHROCEPHALUS  (Gmelin). 

[TuMuii']   iH'hriHU'phtluM  (Jmklin,  Synt.   Nat,,    I,  Pt.   2,  1788,  p.  821  r*Zeylon  et 
Java"). 
A  female,  from  Loh  Sidoh  Itey.     ljcii|^th,  267  iii'ii.     "'  Iris  brown- 
ish rod."  '  ♦ 
PYCNONOTUS   ANALIS  (Horsfield). 

Tiirdm  nnali*  Horsfield,  Trans.   Linn.  Sot!.   Lond.,  XIII,   Pt.  1,   May,   1821, 
p.  147  (Java). 

One  male,  from  Lf)h  Sidoh  Bay.  Length,  203  mm.  *'  Iris  dark 
brown;  bill  and  feet  black." 

PYCNONOTUS  PLUMOSUS  Blyth, 

P[\j(nionotun']  plumofdis  Blyth,   Joum.    Asiat.   Soc.    Beng.,    XIV,   Pt..   2,  1845, 
p.  5(>7  (Singapore). 

Adults  from  Tuangku,  Mansalar,  and  Tapamili  Bay.  These  do  not 
ditfer  from  Singapore  specimens.  "  Iris  brownish  yellow;  feet  fleshy 
brown." 

PYCNONOTUS  SIMPLEX    Lesson. 

PicnoTnotuH  mmpl(\r  LEHsoN,a  Re\iie  ZooL,  II,  June,  1839,  p.  167  (Sumatra). 

Seven  specimens,  from  Loh  Sidoh  Bay,  Tuangku,  and  Bangkaru. 
It  was  found  to  be  ^"common"  on  both  of  the  Banjak  islands.  Length, 
from  181  to  191  mm.  The  iridcs  in  six  of  the  skins  are  noted  as 
''red,''  but  in  one  male  from  Tuangku  arc  stated  to  be  ''brownish 
yellow." 

PYCNONOTUS,  species. 

One  pair,  from  Tapanuli  Bay.  Length  of  male,  178;  of  female, 
158  mm.     ''Iris  pale  yellow;  feet  fleshy  brown." 

This  species  is  related  to  1\  shnj>le,r^  but  is  easily  distinguished  b}' 
its  paler  color  below,  paler  sides  and  under  tail-coverts,  smaller  ^iize 
(or  slenderer  appearance  in  the  prepared  skin),  and  white  or  i>ale 
yellow  irides.  We  have  about  thirty  skins  of  this  fonn  and  an  equal 
num})er  of  J\  HunpJe,i\  all  nicely  prepared  and  properly  sexed,  with 
color  notes,  and  no  difiiculty  is  experienced  in  dividing  them  into  two 
lots,  excH'pt  in  the  case  of  birds  from  Subi  and  Sirhassen,  in  the  Natu- 
nas,  which  have  the  plumage  of  the  present  bird,  with  the  red  irides  of 
1\  f<fnijfl(',r.  We  have  1\  i<hitph%i\  with  red  irides,  from  Trong,  Pulo 
Lankawi,  the  Dindings,  the  Butang  Islands,  Singapore,  Pulo  Tioman, 
the  Anambas,  Indragiri  River  (Sumatra),  Borneo,  Loh  Sidoh  I^y,  and 
the  Banjak  Islands.  The  present  species  (white  or  yellowish*  white 
irides,  except  as  mentioned  above)  is  represented  from  Tapanuli  Bay, 
Lingga  Island,  Singapore,  east  coast  of  Johore,  Borneo,  Trong,  and 
from  the  Anambas  and  Natunas. 


"Ix',<!son's  description  is  as   follows:    "Corpore  sujmX    gri8eo?liitml|U  all>o  luteft 
tincto  infrd;  mstro  corneo;  pecUbus  l)mnei8.     Hab.  Sumatra."  ^        o 
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Lesson,  in  his  description  of  J\  Kimphx^  did  not  jjive  the  color  of 
the  irides,  but  it  may  be  assumed''  that  he  had  the  red-eyed  form. 
The  status  of  the  white-eyed  bird  can  l)e  properly  determined  only  by 
an  examination  of  the  types  of  J\  hrunncft^  and  /*.  in(Hh'i<tuH  BIyth, 
and  of  Mlcrotamm  oUracem  Moore,  any  one  of  which  may  refer  to  it. 

.  PYCNONOTUS  ERYTHROPTHALMOS  (Hume). 

i[j(w]  erythropthalmos  Hums,  Stray  Feathern,  VI,  1878,  p.  314  (Pakchan,  Ten- 
asperim). 

One  adult  male  from  Pulo  Tuangku.     Length,  165  nmi. 

*'lris  red;  eyelids  orange;  angles  of  mouth  and  inside  of  mouth 
orange;  feet  brownish  fleshy." 

This  is  P.  pmillus  Salvadori  (not  IliJBtruitonus  ptuiilhts  Blyth), 
renamed  P,  Salvador ii  by  Sharpe.* 

Family  TIMALIID.E. 

ANUROPSIS  MALACCENSIS  (Martlaub). 

Brachypteryx  inalof  cemiat  Hartlaub,  **Syst.  Verz.  nat.  Samnil.  Gesjellsch.  Mus., 
I,  Vr,gel,  1844,"  p.  —  (Malacca). 

One  pair  from  Pulo  Tuangku.     ''  Common  in  the  forest." 
These  are  similar  to  Malaccan  birds. 

MIXORNIS  PILEATUS  (Blyth). 

Prima  pileaia  Blyth,  Journ.   Asiat.  S«h!.  Beng.,  XI.,  Pt.   1,  1842,  p.  204  (Malay 
Peninsula). 

One  adult  male  from  Pulo  Bangkaru.  This  is  as  dark  on  the  upper 
surface  as  M»  evereffl,  from  the  Natunas,  but  in  other  respects  is 
similar  to  Singapore  birds. 

MhornU  (pilaris  {Motacilla  gularix  Rafiles,  182:^)  as  commonly 
applied  to  this  species  is  preoccupied  {MotarHla  (jnhtrls  Shaw,  Cimelia 
Physica,  1796,  p.  61). 

CYANODERMA  FULVIVENTRIS,  new  species. 

%>d.— Adult  male,  No.  175)359,  U.  S.  X.  M. ;  Pulo  Tuangku,  Ban jak 
Islands,  west  coast  of  Sumatra,  Febi-uary  1,  1902;  Dr.  W.  L.  A})bott. 

Similar  to  C,  erythroptera^  but  throat,  breast,  sides  of  head,  and 
necl^  darker  slate  color;  abdomen,  sides,  flanks,  and  under  tail-coverts 
deeper  fulvous;  bill  slightly  longer  and  total  length  a  trifle  greater. 

Length,  146;  wing,  59;  tail,  50;  tarsus,  21;  culmen,  17  (bill,  from 
gape,  20)  mm.  "Iris  brownish  red;  naked  skin  on  throat  pale  blue; 
naked  skin  about  eves  dark  blue." 


''The  type  was  in  the  collection  of  Dr.  Abeille,  of  Bordeaux,  and  may  still  Ije 
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Two  nmhvs  u!i(l  two  females  from  Tuangku,  all  agreeing  with  tho 
above  characters;  the  females,  as  in  C,  erythroph  m^  being  a  little 
smaller  than  the  males.     '*  Common/' 

STACHYRIS  BANJAKBNSIS  Richmond. 

StfU'lu/ri^  hitniah'iis'i.-*  Kk'hmoni),   Proc.   liiol.  Soc.  Wash.,  XV,  August  6,  ll<fi. 
p.  ItH)  (  Piilo  Tiiaii^ku,  Hanjak  Inlands). 

Two  adult  mah*s  from  Tuangku. 

This  speei.es  has  a  longer  bill  than  typical  S,  ntacnhifit:  Is  more 
heavily  spotted  below,  and  has  a  paler  nape,  back,  and  wings.  lk>tb 
species  have  a  large  pale-blue  bare  space  on  the  side  of  the  neck,  wbiih 
is  ordinarily  hidden  ])y  the  feathers. 

"ALCIPPE  CINEREA  Blyth." 

''Alrippr  ohierea,  Blytii,  J.  A.   S.   lieng.,  XIII,  p.  :i84"   (Sliarpe,  Catal.  Rir-L- 
Brit.  Mus.,  VII,  1SS8,  p.  t)22). 

An  adidt  male  from  Taj)anuli  Bay.  Length,  153 mm.  '"Iris  brown- 
ish gray;  feet  Heshy  brown;  })ill  dark  horn  lu'own,  pale  leaden  at  IniH'. 
berH'ath." 

I  am  una1)l(»  at  pnvsent  to  consult  Blyth's  paper;  my  recollection  i> 
that  he  did  not  intend  to  name  a  new  species,  but  merely  included  what 
he  thought  to  ])c  Ey ton's    Mahiroptaron   ('intrtun  in  his  new  genus 

MALACOPTERON  MAGNIROSTRE  (Moore). 

Alnpin'  nt<i<jnir(>s(rlj<  .Mdoih'..  in  Hoivlield  and  Moore,   Catal.   Birds  Mus.  E.v: 
India  (V).,  I,  isr)4,  J).  407  ( Mahuva) . 

Tliret^  males  from  Pulo  ]\Iansalar  and  Tapanuli  Bay.  The  lentrtb 
of  the  wing  varii^s  from  77  to  .si  nun. 

MALACOPTERON  NOTATUM  Richmond. 

Mdlnco/tft  nni   iKihitinn   Uiciimond,  Proc.   Biol.   Soc.    Wash.,  XV,   August  t>,  1«^ 
p.  190  (Pulo  P.an<.'kani,  lianjak  Inlands). 

Five  specunens  from  Pulo  Hant^'-karu.  '"Iris  brown;  bill  (l»rk 
brown,  lea(U'n  i)eneath;  feet  leaden.''  It  was  found  to  be  "common" 
on  ijolli  'J'utintiku  and  Banu'karu. 

In  tlie  oriu'inal  description  this  species  was  c(mipared,  in  part,  with 
'•J/.  i'iint(n'i  (Moore);''  tliis  should  have  been  ^^M,  viagn'wii'^f' 
(Moore).'' 

CHALCOPARIA  SINGALENSIS  (Gmelin). 

]Jl(>ia.i''iUit'\  ninjjnlai.vs  Umklin,  Syyt.   Nat,   I,   Pt.   2,   178S,  p.  964   ("in  insula 
Zeylon"). 

One  adult  female  from  Tuanij^ku.  Len^-th,  108  mm.  ''Iris  red." 
The  lower  surface  in  this  specinuMi  is  of  a  brio-hter  yellow  than  in  four 
females  from  the  Malav  Peninsula.  .     ...^...., 
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Family  MUSCICAPID^E. 

MUSCITREA  GRISOLA  (Blyth). 

T[ephTodomi!t]  grisola  Blyth,  Joum.  Asiat,  Soc.  Bengal,  XII,  Pt.  1, 1843,  p.  180* 
(**near  Calcutta''). 

One  female  from  Simalur,  where  it  was  "not  plentiful."  Length, 
105 ;  wing,  86 ;  culmen,  14. 5  mm.  This  specimen  agrees  fairly  well  with 
the  description  of  Pdchycephala  vandepolli  Finsch,®  a  species  from  the 
Batoe  Islands  said  to  be  nearly  related  to  M,  grisola.  Our  bird,  how- 
ever, can  be  matched  by  examples  from  Lingga  and  the  Natunas  both 
in  color  and  dimensions. 

HYPOTHYMIS  ABBOTTI  Richmond. 

Hypothyniis  obbotHRicnMovVf  Proc.  Biol.  Soc.  Wash.,  XV,  August  6, 1902,  p.  189 
(Pulo  Babi,  west  coast  of  Sumatra). 

Seven  specimens,  from  Babi  and  Lasia.  Length,  male,  178  to  187; 
female,  178  mm. 

The  maje,  as  originally  described,  is  wholly  blue,  without  the  black 
occipital  spot  and  band  across  foreneck  of  //.  aznrea.  The  color  is 
bright  light  cyanine  blue  (of  Ridgway's  Nomenclature  of  Colors), 
with  a  tinge  of  deep  campanula  blue  on  breast,  alxlomen,  and  sides. 
Wings  and  tail  black,  with  a  bluish  shade  above;  under  wing-coverts 
and  axillaries,  dusky  gray,  with  bluish  tips;  wing  feathers,  from  below, 
with  dusky  gray  edges. 

Length  (in  flesh),  181  mm.;  wing,  76;  tail,  77;  tarsus,  19;  culmen, 
13  (bill  from  gape,  20).     In  another  male  the  wing  measures  79  mm. 

"Iris  blackish;  feet  dull  leaden  blue;  bill  blue,  tip  and  a  narrow 
line  along  commissure  black;  inside  of  mouth  yellow." 

While  there  is  no  visible  black  nape  patch,  or  black  band  across  the 
chest,  the  feathers  of  these  areas  have  black  tips  on  their  uncler 
surfaces. 

The  female  has  the  head,  neck,  and  throat  as  in  the  male,  but  duller; 
the  thighs  and  bend  of  wing  are  of  the  same  color.  The  remainder 
of  the  plumage  is  brownish  black,  with  a  blue  wash,  most  prominent 
on  breast  and  center  of  abdomen,  less  so  on  back,  wing-coverts,  outer 
edges  of  primaries,  and  tail  feathers.     Wing,  78  mm. 

The  immature  male  is  like  the  female,  but  the  thighs  are  dusky, 
while  the  wmg-coverts  and  secondaries  (possibly  new,  adult  feathers) 
are  similar  to  those  of  the  adult  male. 

From  its  solid  blue  color  this  species  appears  to  be  considerably 
larger  than  //.  azurea^  but  in  its  various  dimensions  it  hardly  exceeds 
specimens  of  the  latter  from  the  Anambas  and  Tambelans.  H.  ahhotti 
was  "common"  on  Lasia,  and  on  Hiibi  it  was  "the  commonest  bird." 


aNotes,  Leyd.  Mua.,  XX,  p.  224.  r^r^rrl^ 
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HYPOTHYMIS  AZUREA  (Boddaert).       ' 

Muecicapa  aaurea  Boddaebt,  Tabl.  PL  Enl.,  1783,  p.  41  ("Philippines"). 

Five  specimens,  from  Tapanuli  Bay,  Pulo  Tuangku,  and  Bangkaru. 
Males  from  the  Banjak  Islands  (length,  165;  wing,  72-73)  are  just  a 
trifle  larger  than  those  from  Tapanuli  Bay  (length,  162;  wing,  71-72). 
and  have  a  bluish  wash  on  the  under  tail-coverts.  This  species  is 
reported  as  common  on  the  Banjak  Islands. 

*'  Feet  dull  leaden  blue;  bill  blue;  tip  black;  inside  of  mouth  yellow- 
ish green." 

HYPOTHYMIS  CONSOBRINA  Richmond. 

Hypothymis  consobrina  Richmond,  Proc.  Biol.  Soc.  Wash.,  XV,  August  6,  1902, 
p.  189  (Simalur  Island,  west  coast  of  Sumatra). 

Two  adult  males,  from  Simalur,  where  it  was  "common."  ff. 
tytleri  has  reen  recorded  from  Engano  by  Salvadori,  but  the  bird  from 
tiiat  island  will  doubtless  prove  to  be  H.  consobrina. 

"  Bill  blue,  black  at  tip;  inside  of  mouth  yellow;  feet  leaden  blue." 

RHIPIDURA  JAVANICA  (Sparrman). 

Mu8cicapa  javanica  Sparrman,  Mus.  Carls.,  Pt  3,  1788,  pi.  lxxv  (Java). 
One  adult  male,  from  Loh  Sidoh  Bay. 

TCHITREA  PROCERA,  new  species. 

Type.— Adult  male.  No.  1794:16,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumatra,  December  12,  1901;  Dr.  W.  L.  Abbott.  This 
species  closely  resembles  T.  nicobarica  in  the  white  plumage,  but  has 
shorter  wings,  and  the  color  of  the  head  is  glossy  blue  black,  without 
a  greenish  sheen. 

Length,  445;  wing,  86;  tail,  320;  tarsus,  17.5;  culmen,  17  (bill,  from 
gape,  26.5)  mm.  ''Iris  dark  brown;  eyelids  blue;  inside  of  mouth 
green;  bill  blue,  tip  and  commissure  black;  feet  leaden  blue." 

The  central  rectrices  in  procera  are  broad,  as  in  nicobarica  and^/for?^, 
not  much  narrowed  as  in  affinis  and  indi.  The  wings  of  nicobaric^^ 
affinis^  incii^  jlorls^  sumbai^msis^  and  ifisularis  are  90  mm.  or  over;  in 
procera  they  vary  from  81  to  87  (both  sexes).  In  affi7ii8^  i7icii,,  nico- 
barica, ^nd  Jlorisil  have  not  seen  the  others)  the  head  is  of  about  the 
same  shade  of  glossy  greenish  black,  but  it  is  glossy  bluish  black  in 
jpTocera.  In  nicobarica  the  feathers  of  the  mantle  are  white,  almost  to 
the  base,  with  naiTow  black  shaft  lines;  in  procerra  they  are  siniilar, 
but  a  little  darker  at  the  base;  in  affinis  and  indi  these  feathers  are 
largely  dark  gray  at  the  base,  with  the  shaft  stripes  broader  and  more 
pronounced  in  the  last-named.  It  has  been  stated  that  T.  indi  has  no 
white  plumage,  but  we  have  several  in  this  phase  from  the  Malay 
Peninsula,  and  one  from  north  China. 
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The  female  and  immature  male  (with  short  tail)  of  T.  procera 
resemble  the  female  of  T.  nicobarica^  having  the  back  brown  (between 
wood  brown  and  tawny  olive),  instead  of  cinnamon  rufous,  as  in  71 
affinis;  the  under  tail-coverts  are  russet,  and  the  abdomen,  sides,  and 
f^nksare  pale  buffy  cinnamon,  like  nicobarica^  not  white  as  in  affinis. 
They  may  be  distinguished  from  nicobarica  by  the  rather  bluer  shade 
of  the  cap,  while  the  young  male  has  a  gray  throat,  lores,  and  sides 
of  head,  as  in  the  females,  not  glossy  greenish  black  as  in  the  young 
male  of  nicobarica. 

The  white  plumage. of  T,  insular Is^  if  it  has  one,  does  not  appear  to 
have  been  described.  In  the  dark  phase  the  cap  is  gray,  instead  of 
black;  it  has  a  longer  wing  (93  mm.),  but  shorter  tail  than  T. 
procera. 

Six  specimens,  from  Simalur,  where  it  was  found  to  be  "  common. '^ 

PHILENTON^A  VELATUM  (Temminck). 

DrymophUa  velata  Temminck,  PL  Col.,  Ill  (Pt.  56),  March,  1826,  pi.  cocxxxrv 
(" Timor;  et  isol^ment  on  par  paire  dans  celle  de  Java") . 

One  pair,  from  Tapanuli  Bay.  Length,  203;  wing,  of  male,  104; 
of  female,  99  mm. 

RHINOMYIAS  PECTORALIS  (Salvadori). 

Alcippe pectoralisS AhVADORit  Atti.  R.  Ace.  Sci.  Torino,  III,  1868,  p.  530 (Borneo). 

One  adult,  from  Pulo  Mansalar.  Length,  162;  wing,  81;  tail,  68 
mm.  "Iris  brown;  bill  black;  feet  purplish  fleshy."  This  specimen 
is  very  like  one  from  Lingga,  in  color,  but  the  bill  is  a  little  larger. 

CULICICAPA  CEYLONENSIS  (Swainson). 

Platyrhyiichufi  ceylonerms  Swainson,  Zool.  Illustr.,  I,  No.  3,  December,  1820,  pi. 
XIII  (Ceylon). 

Two  males,  from  Simalur.     "Common." 

Family  TURDID^. 

PRINIA,  species. 

One  male,  from  Loh  Sidoh  Bay.  ''Iris  brownish  gray;  feet  pale 
brownish  fleshy." 

This  bird  is  in  very  poor  plumage,  with  the  feathers  of  the  tail  worn 
down  to  the  shafts.  It  resembles  P.  jlaviventrls^  but  is  much  less 
greenish  olive  on  the  back,  and  has  no  yellow  on  the  underparts,  which 
are  white  with  a  slight  buffy  tinge.  The  tail  is  very  long,  measuring 
(although  much  abraded)  85  mm. ;  wing,  50  mm. 

?  ORTHOTOMUS  ATROGULARIS  Temminck. 

Orthotamus   atrogidarw   Temminck,    PI.    Col.,    Ill    (Pt.    101),    1836,    text    only 
(Malacca,  Borneo). 
"Conmipn"  on  Tuangku,  but  no  specimens  were  preserved^^ 
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CISTICOLA  CISTICOLA  (Temminck). 

SylvM  cistlcoUi  Tkmmixck,  Manuel  d'Orn,  2d  ed.,  I,  1820,  p.  228  (Portugal). 
Three  males,  from  Simalur,  where  it  was  "common  in  the  paddy 
fields  and  in  long  grass.'' 

KITTACINCLA  MELANURA  Salvadori. 

ClttocinrUi  melanurn  Salvadori,  Ann.  Mup.  Civ.  CJenova,  2d  ner.,  IV,  1886,  p.  549, 
pi.  VIII,  fig.  1  (Nias  Island). 

Five  specimens,  from  Simalur,  Babi,  and  Lasia. 

These  specimens  are  smaller  than  typical  IC  mdanuTa^  having  a 
wing  measurement  of  86-95  mm. ;  for  the  Nias  bird  Salvadori  gives 
95-97  mm.  In  our  birds  the  outermost  tail  feather  has  a  bare  sug- 
gestion of  white  at  the  tip.  Length,  male,  258-286;  female,  216-241. 
The  two  females  in  this  series  are  slightly  paler  on  the  underparts 
than  the  males. 

''Iris  dark  brown;  feet  dull  purplish  brown;  bill  black." 

On  Simalur  the  species  was  found  to  be  "not  very  common,  and 
very  shy."     It  was  "common,  but  very  shy,"  on  Babi  and  Lasia. 

KITTACINCLA  MALABARICA  (Scopoli). 

Munci^xijxi  (malabarim)  Scx>poli,  Del.  Flor.  Faun.  Insubr.,  II,  178(5,  p.  9t>  (lisLsed 
on  **Le  gobe-mouche  tl  longue  queue  de  Gingi"  of  iSonnerat,  Voy.  aux 
Indes,  etc.,  II,  p.  196;  Malabar). 

Five  adult  males,  from  Pulo  Mansalar,  Tuangku,  and  Bangkani. 

In  color  these  birds  can  })e  matched  with  examples  from  varioiLs 
islands  in  the  ("hina  Sea,  from  the  Mergui  Archipelago,  etc.,  but  two 
of  them  have  unusually  long  tails,  measuring  198  and  218  mm.  The 
wing  measurement  (live  males)  varies  from  95  to  09  mm. 

'•Common"  in  the  Baujak  Islands. 

The  name  inahxharica  antedates  both  trlcohtr  and  iiHarottra^  and  is 
of  unquestionable  application,  butScopoli's  reference  to  ''tab.  Ill"  of 
Sonnerat's  work  is  erroneous. 

COPSYCHUS  SAULARIS  MUSICUS  (Raffles). 
Ijanins  mu.nrui<  Raffles,  Trans.  Linn.  Soc.  lx)nd.,  XIII,  Pt  2,  1822,  p.  307.« 
Five  specimens  from  Loh  Sidoh  Bay  and  Simalur. 
It  was  ''common  about  clearings"  on  Simalur. 

^'It  appears  to  nie  doubtful  whetlier  Rafiles's  name  should  l)e  used  for  this  form, 
lie  certainly  did  not  give  a  recognizable  description,  and  apparently  had  no  inten- 
tion of  describing  a  new  species,  as  will  be  seen  from  his  account;  **The  Dial  Bird, 
or  Tardus  mindammis  of  Gmelin  and  GracuUi  saularis  of  Linnaeus;  now  with  more 
propriety  placed  under  Ixmius. 

It  is  one  of  the  few  singing  birds  of  India,  and  its  note  is  pleasing.  It  is  about 
eight  inches  and  a  half  in  length.  In  the  female  the  feathers  of  the  throat  and 
breast  are  w'hitish,  mottleil  with  grey  and  brown;  and  several  of  the  wing-coverts 
are  also  white  with  reddish-brown  shades.  All  the  colours  are  duller  than  in  the 
male.'*  ^  j 
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Family  HIRUNDINID.E. 

HIRUNDO  QUTTURALIS  Scopoli. 

Hirundo  (guUuralU)  Scopoli,  Del.  Flor.  Faun.  Insubr,  TI,  1786,  p.  96  (Antique, 
western  Panay,  Philippines) . 

Two  specimens,  from  Simaiur,  where  it  was  "  common."  It  was  also 
noted  as  "common"*  on  Tuangku. 

Family  CAMPEPHAGID^. 

GRAUCALUS  BABIENSIS,  new  species. 

Tyy^f.  -Adult  female,  No.  179220  II.S.N.M.;  Pulo  Babi,  west  coast 
of  Sumatra,  January  13, 1902;  Dr.  W.  L.  Abbott.  Head,  back,  scapu- 
lars, rump,  and  upper  tail -coverts  gray  (No.  7  of  Ridgway's  Nomencla- 
ture), the  feathers  of  the  rump  and  upper  tail -coverts  indistinctly 
edged  with  gi'ayish  white;  underparts  gray,  like  the  back,  but  slightly 
paler,  becoming  still  lighter  on  the  abdomen,  which  is  unbarred;  thighs 
gra}',  like  the  back;  under  tail-coverts  grayish  white,  with  obscure 
grayish  bai-s;  under  wing-coverts  white,  with  blackish  bars;  axillaries 
pale  gray,  with  dusky  grayish  bars;  wings  black,  the  lesser,  middle, 
and  greater  coverts  and  outer  webs  of  tertiaries,  secondaries,  and  of 
primary'  coverts  gray  like  the  back;  inner  primaries  washed  on  edge 
of  outer  webs  with  the  same  color;  under  surface  of  wings  pale  gray, 
with  a  whitish  line  on  edge  of  inner  webs  of  inner  primaries.  Tail 
black,  the  middle  pair  of  feathers  with  a  wash  of  dark  gray,  the  outer- 
most pair  with  grayish  tips. 

Length,  306;  wing,  168;  tail,  117.5;  tarsus,  29;  exposed  culmen,  28 
(bill,  from  gape,  41);  width  of  bill  at  base,  20  mm.  ''  Iris  pale  yellow; 
bill  and  feet  black." 

A  second  female  measures:  Length,  318;  wing,  170;  tail,  123  mm. 
This  is  a  large  bird,  like  G,  hinnecjieteri^  but  the  lower  breast  and 
abdomen  are  entirely  unbarred;  there  are  no  lAaek  bars  on  the  upper 
tail-coverts,  and  the  iris  is  pale  yellow  instead  of  white.  ''Common. 
Larger  and  differently  colored  from  that  of  Simaiur." 

GRAUCALUS  SIMALURENSIS,  new  species. 

Type.—KAwXt  male,  No.  179215,  U.S.N.M.;  Simaiur  Island,  west 
coast  of  Sumatra,  November  19,  1901;  Dr.  W.  L.  Abbott. 

This  species  is  very  like  the  female  of  G.  hahien^tH  (the  shade  of 
gray  on  the  upper  and  lower  surfaces  is  exactly  the  same  as  in 
that  species),  but  smaller;  the  under  tail -coverts  and  axillaries  are 
unbarred,  and  there  are  only  a  few  obscure  grayish  bars  on  the^  under 
wing-coverts. 

Length,  299;  wing,  166;  tail,  121;  tarsus,  26;  exposed  culmen,  26 
(bill,  from  gape,  39.5);  width  of  bill,  at  base,  20  mm.  "Iris  pale 
greenish  white;  bill  and  feet  black."  .     .^.^..,,> 
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The  female  differs  from  the  male  in  having  the  under  wing-coverts 
and  axillaries  white,  conspicuously  barred  with  slaty  black;  the  under 
tail-coverts  are  grayish  white,  less  plainly  barred  with  gray  and 
darker  slate;  the  breast  is  like  that  of  the  male^  but  on  the  abdomen 
and  flanks  there  are  almost  obsolete  bars  of  gray  (the  bars  being  of 
about  the  same  shade  as  the  breast).     Wing,  165-167  mm. 

An  obviously  younger  female  has  the  primaries,  primary-coverts, 
and  secondaries  narrowly  edged  with  white:  the  rump  and  upper  tail- 
coverts  are  barred  with  blackish  slate  and  tipped  with  white;  the 
breast  and  abdomen  are  white,  with  slaty  black  bars,  mingled  on  the 
breast  with  new,  unbarred,  gray  feathers. 

The  male  resembles  that  of  G.  mmatreiisls  and  G,  hungurensis^  but 
is  a  little  paler,  both  above  and  below,  and  the  under  wing-coverts  are 
obscurely  barred.  It  is  larger  than  G.  mmatremiH^  and  about  the 
size  of  G,  bungurejisis^  but  the  bill  is  longer  and  broader  (about  18 
mm.  broad  in  hunguretms^  and  20  mm.  in  siinaJureJisis), 

''Common  in  the  forest,  generally  in  parties  of  three  to  five." 

In  addition  to  G.  babiensia  and  G.  simalurensis^  the  following  spe- 
cies, related  to  G.  sumatrensU^  have  been  described  from  islands  off 
the  west  coast  of  Sumatra:  G.  crissalis  Salvadori  (Mentawei  group), 
G.  engarmi^fs  Salvadori  (Engano),  and  G.  Tcannegieteri  (Buttikofer) 
from  Kias. 

CAMPEPHAGA  COMPTA,  new  species. 

TVi?^.— Adult  female,  No.  179222,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumatra,  November  28,  1901;  Dr.  W.  L.  Abbott. 

Top  of  head,  lores,  nape,  back,  scapulars,  rump,  and  upper  tail- 
coverts  bluish  slate  color,  the  feathers  of  the  rump  and  upper  tail- 
coverts  with  narrow  white  tips,  immediately  preceded  by  still  nar- 
rower obscure  blackish  slate  b^irs;  some  of  the  feathers  of  the  crown 
with  blackish  centers;  a  narrow  fringe  of  feathers  on  the  forehead,  a 
distinct  line  over  the  lores,  eyes,  and  above  ear-coverts,  white;  ear- 
coverts  and  malar  region  white,  with  conspicuous  bluish  slate  stripes 
(darker  than  the  upper  surface);  a  broad  line  between  ear-coverts  and 
white  superciliary  stripe  dark  bluish  slate  color;  entire  under  parts, 
including  sides  of  neck,  under  wing-coverts  and  axillaries,  white* 
prominently  barred  with  slaty^  black,  with  a  grayish  suffusion  on  the 
sides  (thighs  almost  uniform  slate);  the  black  and  white  spaces  on  the 
under  surface  are  of  nearly  equal  width,  except  on  the  axilliaries, 
under  wing-coverts  and  under  tail-coverts,  where  the  white  spaces 
are  much  wider  than  the  black  ones;  on  the  under  tail-coverts  the 
black  markings  are  mainly  U-shaped.  Wings  black,  the  coverts, 
secondaries,  and  tertiaries  with  the  outer  webs  washed  with  blujsfa 
slate  color;  feathers  of  the  inner  greater  coverts  and  secondaries 
with  a  narrow  white  border  on  the  outer  webs;  primaries  and  pri- 
mary coverts  black,  with  a  narrow  dark-gray  edging^cto^  meet  of 
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the  feathers;  secondaries  obscurely  and  very  narrowly  tipped  with 
white;  under  surface  of  inner  primaries  largely  white  on  basal  half  of 
inner  webs  (some  of  the  secondaries  also  edged  with  white).  Tail 
black,  the  middle  pair  of  feathers  washed  with  bluish  gray,  except  at 
the  tip;  some  of  the  other  feathers  edged  with  gray,  and  all  of  them 
tipped  with  white,  the  middle  feathers  very  narrowly  so,  the  white 
becoming  more  extensive  toward  the  outermost  pair,  on  which  there 
is  a  narrow  white  line  bordering  the  shaft  on  the  outer  web,  extending 
almost  to  the  base. 

Length,  203;  wing,  101;  tail,  85;  tarsus,  21;  culmen,  14  (bill,  from 
gape,  21)  mm.  "Iris  clear  brown;  bill  black,  pale  brown  beneath, 
at  base." 

Another  female,  apparently  a  younger  bird,  is  less  distinctly  barred 
on  the  breast,  abdomen,  and  sides,  these  areas  being  much  suffused 
with  gray. 

In  this  species  the  color  of  the  under  parts  suggests  that  of  the 
lower  breast  in  Graucalvs  sumatrensia  (typical);  on  the  upper  parts  C. 
campta  is  of  a  darker  and  clearer  color; 

This  species  19  related  to  C,  neglecta^  but  is  darker  above,  much 
more  strongly  barred  below,  has  a  distinct  white  superciliary  stripe, 
etc. 

PERICROCOTUS  PLAMMIFER  Hume. 

[Peri/yrocGtuBYfiammifer  Hume,  Stray  Feathers,  III,  No.  4,  May,  1875,  p.  321,  note 
(Pakchan,  Tenasserim). 

Ten  specimens,  from  Simalur,  where  "common." 

The  males  are  identical  in  color  with  P.  fiammiferitova  Tenasserim 
and  Trong,  but  they  average  slightly  larger.  I  have  no  females  for 
comparison  with  the  three  contained  in  the  present  collection,  but 
these  appear  to  be  very  dark  above  (almost  slaty  black,  with  a  slight 
gloss),  not  "ashy  brown  tinged  with  green,"  as  described  by  Oates.** 

Length,  males,  190-207;  wing,  90-94;  tail,  81.5-88  mm.  Females 
are  smaller,  measuring,  length,  190-197;  wing,  87-89;  tail,  80-82  mm. 
"Iris  dark  brown;  bill  and  feet  black." 

PERICROCOTUS  IGNEUS  Blyth. 

Plericrocotus]  igneus  Blyth,  Journ.  AsiatSoc.  Bengal,  XV,  1846  (1847?), p. 309 
(Malacca). 

Two  males,  from  Simalur. 

These  have  rather  long  wings  (78-80  mm.),  and  the  two  middle  pairs 
of  rectrices  are  wholly  black.  In  the  descriptions  of  P.  igneus^  given 
by  both  Sharpe  and  Gates,  the  two  central  feathers  are  said  to  be 
black,  the  next  pair  with  an  "orange-red  mark  at  the  tip,"*  or  "with 
some  red  at  the  tip."^ 

o  Birds  Brit.  Burmah,  I,  p.  237.  &  Sharpe,  CataJ.  Birds,  IV,  p.  78. 

<^  Gates,  Fauna  Brit.  India,  Birds,  I,  p.  485. 
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Length,  168-172;  wing,  78-80;  tail,  75-76;  bill,  from  gape,  17  mm. 
''Apparently  not  common,  hut  several  that  were  shot  were  lost  in  the 
dense  underbrush." 

P.  ignen^  has  been  recorded  from  Nias.  ^ 

Family  DICRURID^. 

DISSEMURUS  BRACHYPHORUS   (Bonaparte). 

E[doliu»]  brachyphorus  *'Temm."  Bonaparte,  Consp.  Gren.  Avinm,  I,  1850,  p. 
351  (Borneo). 

Ten  specimens,  from  Loh  Sidoh  Bay,  Simalur,  Babi,  and  Lasia,  those 
from  the  last-named  island  having  longer  tails  and  wings  than  the 
others.     The  dimensions  of  this  series  are  given  below: 

MeasuremerUs  of  Disaemurua  brachtfphorti^. 


Tiocallty. 

Sex. 

Male  ... 
Female. 
Male  ... 
....do... 

T/ength. 

Mm. 
470 
445 
474 

474 

Wing. 

Mm. 
148 
13C 
139 
138 
141 
145 
153 
152 
154 
152 

Tall. 

Rfll.a 

Loh  Sidoh  Bay 

Mm. 
801 
287 
306 
307 

Jfm. 
3S 

Simal'ir  Inland. . r -... ...-»-  -., 

32 

Do 

S2 

Do 

S4.5 

Pulo  BabI,  Flat  Islands 

Female. 
Male  . . . 

36 

Do 

S9.5 

Do 

....do... 

540 
521 
534 
540 

863 
347 
870 
367 

37 

Pulo  Lasia,  Flat  Islands 

....do... 

36.5 

Do 

....do... 

37 

Do 

....do... 

87 

a  Bill,  from  gape. 

The  Simalur  birds  have  less  of  a  greenish  gloss  than  those  from  Loh 
Sidoh  Bay  and  the  Flat  Islands,  but  otherwise  the  color  is  about 
the  same.  In  length  of  wing  the  birds  from  Babi  and  Lasia  are 
approached  and  even  exceeded  by  others  from  widely  different  locali- 
ties, but  no  specimens  in  our  series  (from  the  Natunas  and  Anambas; 
Pulo  Tioman;  Lanka wi;  Lingga,  etc.)  have  tails  quite  as  long  as  these 
Flat  Islands  examples. 

"Common  in  the  forest"  on  Simalur;  also  "common"  on  Babi,  and 
"common,  apparently  larger  than  that  of  Simalur"  on  Lasia. 

BUCHANGA  ATRA  (Hermann). 

Musdcapa  cUra  Hebhann,  Obs.  Zool.,  March,  1804,  p.  208  (Tranqaebaria) . 

One  adult  male,  from  Tapanuli  Bay.  Length,  279;  wing,  145;  tail, 
124  mm. 

BUCHANGA  CINERACEA  (Horsfield). 

Edolius  dneraceus  Hoksfield,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt  1,  May,  1821, 
p.  145  (Java). 

Six  adults,  from  Simalur,  where  it  was  "common  about  clearings, 
sitting  on  dead  trees.     Less  common  in  forest."     Length,  257-280  mm. 

"Buttikofor,  Notes  Ley d.  Muh.,  XVI^fe^b^lT^OOgie 
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Family  LANIlDiE. 

LANIUS  TIGRINUS  Drapiez. 

Lanius  tigrinus  Drapikz,  Diet.  Claas.  d'Hist.  Nat.,  XIII,  1828,  p.  523  (Java). 

Two  males,  from  Simalur,  where  it  was  '^not  common."  Length, 
178  mm.     '^Iris  dark  brown." 

PLATYLOPHUS  CORONATUS  (Raffles). 

Lanius  coronatus  Raffles,  Trans.   Linn.   Soc.  I^ond.,  XIII,  Pt.  2,  1822,  p.  306 
(Sumatra). 

Three  specimens,  from  Tapanuli  Bay.  Length,  270  (female)  to  280 
(male)  mm.     "Feet  leaden  blue." 

Family  ORIOLID^. 

ORIOLUS  MUNDUS,  new  species. 

Type.— Adult  male,  No.  179268,  U.S.N.M.;  Simalur  Island,  west 
coast  of  Sumatra,  November  19,  1901;  Dr.  W.  L.  Abbott.  General 
color  bright  lemon  yellow,  inclining  to  cadmium  yellow,  especially  on 
back,  breast,  and  sides  of  neck;  paler  on  greater  wing-coverts,  axilla- 
ries,  under  wing-coverts,  abdomen,  and  under  tail-coverts;  wing 
feathers,  including  alula,  black;  third  to  sixth  primaries  very  narrowly 
edged  with  white  on  outer  webs;  secondaries  with  almost  obsolete  pale 
yellow  tips,  the  yellow  extending  down  the  shaft  on  the  innermost 
feather;  primary  coveiis  all  black,  without  a  yellow  speculum;  under 
sorface  of  primaries  with  a  narrow  white  border  on  inner  webs.  Lores, 
a  line  over  and  under  the  eye,  passing  back  to  and  including  the  nape, 
black  (the  black  11  mm.  wide,  on  nape);  middle  tail  feathers  black, 
narrowly  tipped  with  yellow,  and  very  narrowly  edged  with  yellow 
on  both  webs  for  a  short  distance;  remainder  of  tail  black,  tipped  with 
yellow,  the  outermost  feathers  black  on  basal  half,  the  inner  ones  with 
the  black  extending  progressively  toward  the  tips. 

Length,  280;  wing,  151;  tail,  103;  tarsus,  26;  culmen,  35  (bill,  from 
gape,  40  mm.).     "  Iris  dull  red;  feet  leaden." 

The  female  is  duller  than  the  male,  with  a  greenish-yellow  wash  on  the 
back,  central  tail  feathers,  wing-coverts,  and  outer  webs  of  tertiaries. 

Oriohis  mund/u8  belongs  to  the  black-naped  section  of  the  genus,  in 
the  group  of  species  having  no  wing  speculum,  but  it  is  not  very  nearly 
allied  to  any  described  species.  It  differs  from  most,  if  not  all,  of  the 
members  of  this  group  in  having  the  back  and  mantle  clear  rich  yel- 
low, not  sordid  or  greenish. 

Four  specimens,  from  Simalur. 

ORIOLUS  MACULATUS  VieiUot. 

OrioluB  maculatus  Vieillot,   Nouv.  Diet.   d'Hist.   Nat.,    XVIII,    1817,  p.   194 
(Java).  . 

One  adult  female,  from  Loh  Sidoh  Bay.  Length,  260;  wing,  142 
mm.     ''Iris  red."  Digitized  by ^OOgie 
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Family  COEVIDiE. 

PLATYSMURUS  LEUCOPTERUS  (Tcmminck). 

Glaucopis  leucapterus  Temminck,  PI.  Col.,  II  (Ft   45),  April,  1824,    pi.  oclit 
(Sumatra). 

Three  adults,  from  Tapanuli  Bay.  Len^h,  407-488;  wing  (male), 
197-199,  (female)  181  mm.     ''Iris  deep  red;  inside  of  mouth  white.^ 

CORVUS  COMPILATOR,  new  name. 

Three  specimens,  from  Simalur,  where  *' tolerably  a*bundant  and  not 
at  all  shy."    Liength,  446-457  mm.     "Iris  dark  brown." 

Cor^nis  tenuirostris  Moore,^  used  for  this  form  by  Buttikofer,*  is 
preoccupied  by  01  termirostris^  C.  L.  Brehm,^  and  as  no  other  name 
appears  to  be  available,  I  have  given  it  a  new  one. 

Family  STURNID^. 

AGROPSAR  STURNINA  (Pallas). 

Oracula  stumina  Pallas,  Reise  Russischen    Reichs,  III,   1776,  p.  695    (''In 
salicetis  Dauuriae  australioris,  circa  Ononem  et  Ai^gunum"). 

One  immature  female,  from  Simalur.     ''A  flock  seen  at  Sibabo." 
Family  EULABETID^. 

LAMPROCORAX  ALTIROSTRIS  (Salvadori). 

OalomU  cdtirostris  Salvadori,  Ann.  Mus.  Civ.  Genova,  2d  ser.,  IV,  1887,  p.  553, 
pi.  IX,  fig.  1  (Nias  Island). 

Four  specimens,  from  Simalur  and  Pulo  Babi. 

Dr.  Sharpe  thought  this  form  might  be  closely  related  to  Z.  tyUeri^^ 
but  tytleri  has  the  small  bill  of  cJuilyhea^  with  green,  rather  ttan 
bronzy,  upper  parts,  and  differs  also  in  size  and  in  the  more  prominent 
lanceolate  feathers  surrounding  the  head.  In  other  words,  Z.  alii- 
TO%tTU  is  allied  to  L.  chalybea  rather  than  to  Z.  tytUri. 

Laniprocorax  altirostris  was  seen  on  Pulo  Lasia,  and  "conMnon"  on 
Babi;  on  Simalur  it  was  ''common,  especially  on  the  small  islets." 

The  measurements  of  the  specimens  are  given  below : 

Meamirements  of  Lamprocorax  altirostris. 


Locality. 

Sex. 

Tiengrth. 

Wing.    1 

Tail- 

Simalur  Island 

Male  ... 
...do.... 

Mm. 
207 
213 
216 
210 

Mm, 

100  ' 
105  1 
100  1 
100  ' 

JfM. 

62.5 

PuloBabi 

65.5 

Do 

Female . 
...do... 

62.5 

Do - 

6S.5 

«Catal.  Birds  Mus.  E.  I.  Co.,  II,  1856-58,  p.  558. 
«> Notes  Leyden  Mus.,  XVIII,  1896,  p.  185. 
cVollstiindige  Vogelfang,  1855,  p.  57. 
rfCatal.  Birds,  XIII,  p.  147.  ^  , 
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EULABES  JAVANUS  Cuvier. 

Etdahes  javanus  Cuvikr,  Rdgne  Animal,  2d  ed.,  I,  1829,  p.  377  (Java). 

Six  specimens,  from  Simalur,  with  lappets  larger,  and  the  fleshy 
portion  which  passes  anteriorly  toward  the  eye  wider,  than  in  true 
javanvs;  but  in  color  and  measurements  these  Simalur  birds  can  be 
matched  by  individuals  from  various  localities.  ''Iris  dark  brown; 
feet  yellow;  wattles  bright  yellow."    Length,  299-318  nun. 

EULABES  ROBUSTA   (Salvadon). 

Gracfjda  robutta  Salvadori,  Ann.  Mus.  Civ.  Geneva,  2d  ser.,  IV,  1887,  p.  564,  pi. 
IX,  fig.  2  (Nias  Island). 

Eight  specimens,  from  Babi  and  Tuangku.  Length,  343-372  mm. 
*'  Iris  dark  brown;  bill  red  at  base,  yellow  at  tip;  feet  and  wattles 
yellow;  claws  horn  brown,  base  whitish." 

This  species  was  found  to  be  "common"  on  Pulo  Babi,  and  on  both 
of  the  Banjak  Islands  (Tuangku  and  Bangkaru). 

.  Family  NECTARINIID^. 

ARACHNOTHERA  FLAVIQASTRA   (Eyton). 

ArUkrepUsftamgaster  Eyton,  Proc.  Zool.  Soc.  Lond.,  1839,  p.  105  ("Malaya"). 

An  adult  male,  from  Tapanuli  Bay.  Length,  197;  wing,  97;  cul- 
men,  39  mm.  "  Iris  dark  brown;  bill  dark  horn  brown,  paler  beneath, 
at  base." 

ARACHNOTHERA  CHRYSOGENYS  (Tcmminck). 

NecUirinia  chrysogenys Temminck,  PI.  Col.,  IV  (PI.  65),  May,  1826,  pt.  cccLXXXvin, 
fig.  1  (Java). 

Three  adult  males,  from  Tapanuli  Bay.  Length,  178;  wing,  87-88 
mm.  ''Iris  dark  brown;  bill  black,  with  a  narrow  dull  yellow  line  on 
edges  of  both  mandibles;  angles  of  mouth  white;  feet  pale  brownish 
fleshy." 

ARACHNOTHERA  LONGIROSTRIS  (Latham). 

[Certhrxi]  Umgirodra  Latham,  Index  Omith.,  I,  1790,  p.  299  (Bengal). 

Three  specimens,  from  Bangkaru  and  Tuangku.  Length,  of  male, 
171-174;  wing,  67-69;  culmen,  41-43;  of  female,  length,  156;  wing, 
62;  culmen,  37  mm.  The  bills  of  these  individuals  are  rather  longer 
than  those  of  Malay  Peninsula  birds.     "Common"  on  Tuangku. 

ARACHNOTHERA  MODESTA  (Eyton). 

uln^Arepte*  mode«to  Eyton,  Proc.  Zool.  Soc.  Lond.,  1839,  p.  105  ("Malaya"). 

Three  adult  males,  from  Loh  Sidoh  Bay  and  Tapanuli  Bay.  Length, 
172;  wing,  80-82  mm.  "Iris  dark  brown;  feet  pale  brownish  fleshy; 
bill  dark  horn  brown  above,  paler  beneath."  ^ ^.^.^^^  by ^OOQie 
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ANTHREPTES  MALACENSIS  (Scopoli). 

("erth'ui  {mahiremh)  Scopoli,  Del.  Flor.  Faun.  Insubr.,  II,  178(>,  p.  91  (Malacca). 

Five  adults,  from  Siinalur,  where  '*  common  about  cocoanut  planta- 
tions." The.se  an*  perec^ptihly  longer  than  Malay  Peninsula  examplfej, 
but  eolor  i.s  identical.     Length,  184-148  mm. 

ARACHNECHTHRA  BRASILIANA  (Gmelin). 

[Orthia]  hrtmJUihii  (tMElin,  Syst.  Nat.,  T,  Pt.  1,  1788,  p.  474  (** Brasilia'*). 

One  adult  male,  from  Snnalur.  Length,  108;  wing,  49;  eulmen, 
16  mm.  Thi.s  specimen  agrees  in  all  resp<?cts,  except  that  of  bill,  with 
birds  from  other  localities.  Ordinarily  the  culmen  measures  about 
12  mm.,  but  in  this  individual  it  is  10  mm.  Some  specimens  from 
islands  in  the  China  Sea  have  long  bills,  but  they  do  not  quite  match 
this  Simalur  bird. 

"Not  very  common."     Also  seen  on  Tuangku. 

^THOPYGA  SI PARAJA-( Raffles). 

Cerihia  sijxirnja  Raffles,  Trans.   Linn.  Soc.  Lend.,  XllI,  Pt.  2,  1822,  p.  299 
(Sumatra). 

Twelve  specimens,  from  Tapanuli  Bay,  Simalur,  Babi,  Lasia,  and 
Bangkaru.  The  males  from  Babi  and  Lasia  are  a  little  darker  on  the 
abdomen  than  any  others  in  our  collection,  and  the  color  of  the  female 
is  rather  brighter  than  in  those  from  other  localities. 

On  Simahir  it  was  "generally  in  thick  jungle  about  the  edges  of 
clearings,  and  in  cocoanut  plantations.  Most  plentiful  on  Pulo  Baba 
in  Telok  Dalam."  It  was  "  common  at  edge  of  jungle  on  the  shore'' 
of  Lasia,  Babi,  and  on  the  Banjak  Islands. 

CHALCOSTETHA  INSIGNIS  (Jardine). 

Nectarinia  insignij*  J \RDisEj  Naturalist's  Libr.,  XXXVI  (Birds,  XIII),  1843,  p. 
274  (Java). 
Four  specimens,  from  Simalur  and  Tapanuli  Bay.     On  Simalur  it 
was  "  common  in  the  mangroves  about  Telok  Dalam.'' 

Family  DIC^ID^. 
DICTUM  TRIGONOSTIGMA  (Scopoli). 

Cerihia   [trigonostigma)    Scopoli,    Del.    Flor.    Faun    Insubr.,   II,    1786,   p.  91 

("Chine"). 

Three  specimens,  from  Simalur  and  Lasia.  At  the  first-named 
island  it  was  '^common." 

Family  PLOCEIDiE. 

MUNIA  MAJA  (Linnaeus). 
[Loxia]  maja  Linn^us,  Sy^t.  Nat.,  12th  ed.,  1,  1766,  p.  301  (Malacca). 
Five  from  Loh  Sidoh  Bay  and  three  from  Simalur.     It  was  found 
"in  large  flocks  upon  the  fields  of  paddy  "  on  Simalu^oQie 
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LLST   OF  SPECIES  MENTIONED  IN   THE    PRECEDINO   CATALOGUE,  BY 

LOCALITIES. 


LOH   8IDOH    BAY. 


Mlcrokxerax  fringiUarius, 
Endynamys  honorata  mal(iyana, 
Phienicophaus  erythrog-nathus. 
Ihilcyon  armstrongif. 
Callolcfphus  malaccejisis, 
Tiga  javanenm, 
Dendronanthtis  indicus. 
Trachycomus  ochrocephaliis. 
Pycnonotus  analh. 


I  PycnonoUis  simplex. 

Rhipidura  javanica, 

Priniay  sp. 

( 'optftfchus  saularis  mnnciLS. 

DIssemurua  bruchyphorus, 
I  Oriolus  maculaius. 
,  A rarhnothera  modesla. 
.  Mania  maja, 
I 


8IMALUR   ISLAND,  INCLUDINCi    ITLO    ASU   AND    PULO   SIUMAT. 


Charadrius  dominiaii^  fulnut. 
Ochihodromus  geoffroyi. 
OchthodromiiH  pyrrhothorajc. 
GaUinago  stenura. 
Totanns  totanus  eurhinus, 
Actiti»  hypoleucos. 
Leimoniies  ruficollis, 
Numerdus  phseopiis. 
Arenaria  interpres. 
Esacus  Tfuignirostris. 
IIifj)otaiiidia  striata. 
A  mauromis  pfuvnicurus. 
Ardea  gumalraim. 
Demiegretta  sacra. 
Butoridts  ja  vanica. 
Ardeola,  siKHnes. 
Treron  vernanat. 
Carpophaga  conmhrina. 
MyriMidrora  bicnlor. 
Columha  phanma. 
MacTopygia  simaluretutis. 
Chalcophaps  indira. 
Odcrmts  nicobarica. 
Astur  goloiyiisis. 
Accipiter  virgattiJi. 
Spizaetus  (dboniger. 
Haliaeetxui  Icficognnter. 
Spilf/mis  abbotti. 
Ualiaxtur  luduft  inter inedias. 
Falco  peregrinuK  f. 
Piaorhina  umbra. 
Paixomia  fascicUus. 
PtiUinus  abboUi. 
Cacamantis  sepulcratis. 
Eudynamys  honorata  malayana. 
Eurystomxis  calonyx. 
MeliUophagus  unca. 
Merops  phUippinus. 
Pelargopsis  stnudurensis. 


Alcedo  ispida  bengalensis. 

Alcedo  meninting. 

Ceyx,  species. 

Halcyon  coromanda. 

Halcyon  jnleaia. 

Halcyon  chloric?, 

Thriponax  parvus. 

Macropteryx  perUmga. 

Salangaiia  fudphaga. 

DeiulronanlhuH  indirns. 

Motaci/hi  inclanope. 

Budj/Us . ffanut  leacoMriatus. 

Mierotn n^nti  melanocvplKdos. 

Mui<('itrt'((  grisola. 

Ifffpofhym i^  coiiwbrifKi . 

Tchiirea  procera. 

Cfiliricapa  reyloncnsis 

Cist i( uili I  ri.sf icola. 

Kittni-iitr/fi  mclannra. 

O^pxiichui^  saiilarii*  muj<icus. 

Hirinuh)  gattnralis. 

Ora }ic<dui<  simalurensis. 

Catnpcnhaga  coinpta. 

Pericr(>(vtu.,s  igtifus. 

Per  icn  tent  n.sfJanunifer. 

/>/.s«(  ntitruH  bracltyphorm. 

Bitrh anga  cineracra . 

LanifiH  d grin  us. 

Or'tolu,^  mundffs. 

('(/rcnii  cotnpUafor 

Agropi*ar  stamina. 

Iai  niprtfco rax  a Uirostris. 

Eulabes  j<tranus. 

AntJtreptes  malarensis. 

A  rtirliiicchthra  brasdia)ai. 

.  Efh  opyga  sipa  raja . 

Ch(tlcostetha  pectoral  IS. 

l^icicum  trigonostigma.  Digitized  by  CjOOQIC 
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THE  FLAT  ISLANDS. 


PULO  BABI    AND   PULO    LA8IA. 


Esacfis  magnirofiris  ( B. ) . 

Ardea  sumaXraim  (B. ). 

Carpaphaga  conaoffrina  (B.  L.). 

Myristicivora  bicolor  ( B.  L. ). 

Chalcophaps  indica  (B.). 

Calcencu  nicobarica  ( B. ) . 

A  ccipUer  virgatus  ( L. ) . 

Ualixetus  leucogaMer  (B.  L. ). 

Palseomia  major  (B.  L.). 

Eudynamys  honorata  malayana  (B.  L.). 


Halcyon  roromanda  (L.). 
Halcyon  pUecUa  ( B. ) . 
Hypothymis  abboUi  (B.  L.). 
KiUacincla  melanura  (B.  L.). 
Graucalus  habittms  ( B. ) . 
Dissemurrxs  brachyphorus  (B.  L.). 
Lamprocorax  alliroglris  (B.  L.). 
EiUabes  robu8ta  (B.). 
A^hopyga  siparaja  ( B.  L. ). 
Dicxum  trigonosUgma  (L.). 


THE  BANJAK  ISLANDS. 


PULO   BANGKARU. 


Spizaetus,  gpeoies. 
Halixetufi  leucogaster. 
Symium  niasense. 
CeyXj  Hpecies. 
DendronarUhuJi  indicus, 
Pycnonoius  simplex. 
Mixomis  pUealtis, 


Numenius  arguatus. 
Emeus  7nagiiiro8tri8, 
Ardea  sumairana. 
Derniegretia  mcra, 
TreroUj  npQcies. 
Carpophaga  comobrina, 
MijriMicivora  bicolor. 
Haliiretus  leiicogaster. 
HaliwUur  indtut  intermedku. 
Loricului(  galgultut. 
Merops  philippinus. 
Pekirgopsis  sodalis. 
Alcedo  iapida  bengalensis. 
Alcedo  meninting. 
Mdglyptes  tukki. 
ScUangana  *  ^francica. ' ' 
Eurylaimus  ochromalus. 
Pitta  moluccensis. 


yfalacopteron  noiatum, 
Hypothymis  azurea. 
Kittacincla  malabarica. 
EuJaben  robvuta. 
Arachnothera  longirostris. 
^hopyga  siparaja. 


PULO  TUANGKU. 


Irerui  criniger. 
Pycnonotus  plumosus. 
Pycnonoius  simplex. 
Pyaionotus  erythropthalmos. 
Anuropsis  malaccensis. 
Cyanodervfui  fiUriventris. 
Stachyris  banjakensis. 
Midacopteron  notcUum. 
Chalcoparia  singalensis. 
Hypothymis  azurea. 
Orthotomus  atrogularisf. 
Kittacincla  malabarioa. 
Hirundo  gutturalis. 
Evlabes  robusta. 
Arachnothera  longirostris. 
Arachnechihra  brasUiami, 
^hopyga  siparaja. 
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TAPANULI  BAY,  INCLUDING  PULO  MANSALAE. 


Sphenocercus  oxyurtu, 
Butreron  capeUei. 
Treron  nipcdensis. 
Treron  fulvicollis, 
Haliseetus  leucogagter, 
Idhyophaga  ichthyaetus. 
Spilomis  bacha. 
HaLiastur  indus  iniermedius. 
Rhopodyteg  diardi, 
Merops  philippinus. 
Pelargopsis  gurial  fraseri. 
Alcedo  ispida  bengalensis, 
Alcedo  menvnting. 
Halcyon  coromanda. 
Halcyon  pUealcL 
Dichoceros  hicomis. 
ArOhracoceros  convexus. 
Rhytidoceros  undulaiua. 
Anorrhinus  galeritus, 
ChoUyrhea  chrysopogon, 
Ckotorhea  mystacophanes, 
Cyanops  henriciL 
Mezohucco  duvaucdii. 
BlyUiipicus  porphyromdoB. 
Meiglyptes  tukki. 
Microptemus  hrachyurus, 
Thriponax  javeruU. 


I  Pyrotrogon  duvauceli. 
Macropteryx  comata. 
Cymbirhynchus  lemniscatus. 
CfUoropm  cyanopogon. 
Irena  criniger. 
HemiocuB  malaccensis. 
lole  olivacea. 
Euptilosus  eutUoms, 
Microtarsus  melanocephalos, 
Tricfiolestes  criniger, 
Pycnonotus  plumosus. 
PycnonotuSj  species  (white  iris). 
'^Alcippe  ciiierea." 
Malacopteron  inagnirostre. 
Hypothymis  azurea. 
Philentoma  velatum. 
Rhinomyias  pectoralis. 
Kittadncla  nmlaharica. 
Buchanga  atra. 
PkUylophua  coronatus. 
PlcUysniurus  leucopterus. 
Arachnoihera  ftarigastra. 
Arachnothera  chrymgenys. 
Arachnoihera  modesta. 
AiJthopyga  siparaja, 
Chalcostetfia  pectoralis. 
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A  REVIEW  OF  THE  SYNENTOGNATHOUS  FISHES  OF 

JAPAN. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

0}  the  Leland  Stanford  Junior  University. 


In  this  paper  is  given  an  ac<?ount  of  those  fishes  of  Japan  belonging 
to  the  suborder  of  SynentogttathL  The  material  examined  belongs  to 
the  United  States  National  Museum  and  to  the  Leland  Stanford  Junior 
University,  most  of  it  having  been  collected  by  Messrs.  Jordan  and 
Snyder  during  the  summer  of  1900. 

Suborder  SYNENTOGNATHI. 

Lower  pharyngeal  bones  fully  united;  second  and  third  superior 
pharyngeals  variously  enlarged,  not  articulated  to  the  cranium,  send- 
ing processes  forward;  the  fourth  small  or  fused  with  the  third. 
Vertebrce  numerous  (45  to  70),  the  abdominal  ones  much  more 
numerous  than  the  caudal.  Ventral  fins  abdominal,  without  spine, 
the  rays  more  than  five.  Scapula  suspended  to  the  cranium  by  a 
post-temporal  bone,  which  is  usually  simple,  furcate  in  Bdonidad, 
Articular  bone  of  lower  jaw  with  a  small  supplemental  bone  perhaps 
corresponding  to  the  coronoid  bone.  Parietal  bones  usually  absent, 
when  present  much  reduced,  well  separated  by  the  supraoccipital. 
Supraclavicle  small  when  present;  no  interclavicles.  No  mesocora- 
eoid.  Maxillary  very  close  to  premaxillary  and  sometimes  firmly 
joined  to  it,  the  suture  always  distinct.  Basis  of  cranium  double  in 
front,  but  without  muscular  tube.  No  adipose  fin.  Fins  without 
spines.  Lateral  line  concurrent  with  the  belly,  peculiar  in  structure. 
Air  bladder  usually  large,  without  pneumatic  duct.  Intestinal  tract 
simple,  without  pyloric  cseca.  This  order  is  allied  to  the  Haplomi  on 
the  one  hand  and  to  the  Percesoces  on  the  other,  and,  like  these 
groups,  it  marks  the  transition  from, the  soft-rayed  to  the  spiny-rayed 
fishes.  In  their  anatomical  characters  the  SynenUxjimthl  most  resem- 
ble the  latter,  but  there  are  never  spines  in  the  fins,  and  the  lower 
pharyngeals  are  united.  The  group  is  divisible  into  four  closely 
related  families,  which  have  usually  been  regarded  as  divisions  of  one 
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family,  Exocuptldi^  or  Scomhresoc^idm.  The  remarkable  differences  in 
the  pharyngeals  seem  to  us  tx)  permit  the  division  of  the  group  into 
four  families. 

(<rvv,  together;  ev^  witl^n;  yvdSog^  jaw.) 

a.  Third  superior  pharyngeal  on  eat-h  side  scarcely  enlarged,  not  longer  than  its 
anterior  process,  and  armed  with  comparatively  few  (about  15)  pointed  teeth; 
fourth  superior  pharyngeal  distinct  on  each  side;  lower  pharyngeals  united  into 
a  small  linear  plate,  arme<l  with  small  teeth;  vertebrae  with  zygapophyses;  Iwth 
jaws  produced  in  a  long  beak  in  the  adult  (the  upper  short  in  the  young); 
teeth  in  jaWs  strong,  une(]ual;  maxillaries  firmly  appressed  to  the  premaxilla- 
ries;  a  distinct  suture  along  the  boundary;  "coronoid"  Iwne  (attachtHi  to  the 

articular)  evident.     Species  carnivorous Beix>nid.e,  1. 

aa.  Third  superior  pharyngeal  greatly  enlarged,  covered  with  blimtish,  tricuspid 
teeth;  fourth  superior  pharyngeal  wanting  or  fused  with  the  third;  lower 
pharyngeals  large,  fused  into  a  thick  triangular  bone  with  transversely  con- 
cave surface,  covered  with  blunt,  tricuspid  teeth;  teeth  in  jaws  always  small, 
conic,  or  tricuspid;  maxillary  close  to  premaxillary,  but  not  suturally  joined 
to  it,  there  being  some  open  space  between;  coronoid  bone  small,  but  present; 
no  canine  teeth;  no  zygapophynes  to  the  vertebne. 
h.  Third  superior  pharyngt^al  solidly  joined  with  its  fellow  to  form  an  ovoid  plate, 
which  sends  two  processes  forward;  cleft  of  mouth  narrow;  the  lower  jaw 
usually  produce<l;  teeth  of  jaws  tricuspid;  herbivorous  species. 

Hemiramphid.«,  2. 

66.  Third  superior  pharyngeals  more  or  less  closely  appressed,  but  not  united; 

species  at  least  partly  carnivorous. 

c.  Dorsal  and  anal  fins  each  with  several  detached  finlets;  cleft  of  mouth  long, 

both  jaws  being  more  or  less  produced  in  a  pointed  beak;  paire<l  fins  small. 

SCOMBRBSOCID.K,  3. 

cc.  Dorsal  and  anal  without  finlets;  cleft  of  mouth  short,  the  jaws  not  produced 
in  a  beak;  pectoral  fins  more  or  less  i>roduced',  forming  an  organ  of  flight. 

EXOCCETID-E,  4. 

FamUy  1.  BELONID.E. 

NEEDLK-FISHES. 

Body  elongate,  very  slender,  compressed  or  not,  covered  with  small, 
thin  scales.  Lateral  line  very  low,  running  as  a  fold  along  side  of 
belly.  Both  jaws  produced  in  a  beak,  the  lower  jaw  the  longer,  very 
much  the  longer  in  the  young,  which  resemble  IlemiramphnJi:  max- 
illaries grown  fast  to  premaxillaries;  each  jaw  with  a  band  of  small 
sharp  teeth,  besides  a  series  of  longer,  wide-set,  sharp,  conical  teeth. 
No  finlets.  Dorsal  fin  opposite  anal,  both  fins  rather  long.  Air  blad- 
der present.  Lower  pharyngeals  united  to  form  a  long,  slender,  nar- 
row plate,  with  flat  surface,  covered  with  small,  pointed  teeth;  upper 
pharyngeals  distfnc^t,  the  third  pair  little  enlarged,  each  with  some  15 
moderate,  unequal,  pointed  teeth  {Tyloimrm  ?naritiiu<);  fourth  pair 
well  developed,  with  similar  teeth,  but  without  anterior  processes. 
Vertebrae  numerous,  with  zygopophyses.  Ovary  single.  Voi'acious, 
carnivorous  fishes,  bearing  a  superficial  resemblance  to  the  gar  pikes; 
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found  in  all  warm  seas,  sometimes  entering  rivers.  Their  habits  are 
ordinarily  much  like  those  of  the  pike,  but  when  startled  they  swim 
along  the  surface*  with  extraoi-dinary  rapidity,  often  leaping  above 
the  water  for  short  distances.  When  thus  leaping  the  large  species 
of  the  tropics  are  sources  of  danger  to  incautious  fishermen,  sometimes 
piercing  the  naked  abdomen  of  the  natives.  Most  of  them  are  good 
food-fishes,  but  the  green  color  of  the  bones  of  the  larger  species  often 
causes  them  to  be  avoided,  for  no  good  reason. 

a.  Gill  rakers  wanting;  no  teeth  on  vomer;  anterior  rays  of  dorwil  and  anal  elevated. 

Tyhmrus,  I. 

1.  TYLOSURUS  Cocco. 

Ttflosurus  Cocxx),   "Lettere  in  Giornale  Sci.  »Sicilia,  XVII,"   1829,  p.   18  {can- 
train  i = imjHTialiit ) . 

Body  elongate,  very  slender,  not  nuu^h  compressed.  Both  jaw^s  pro- 
longed into  a  beak  the  lower  jaw  somewhat  the  longer,  much  the 
longer  in  young  hshes,  the  very  young  resembling  Ilemiramphus. 
Each  jaw  armed  with  a  band  of  small,  sharp  teeth,  beside  which  is  a 
series  of  longer,  wide-set,  sharp,  c^onicul,  unequal  teeth;  no  teeth  on 
vomer  or  palatines.  Scales  small,  thin;  lateral  line  running  along  the 
side  of  the  belly,  becoming  median  on  the  tail.  No  finlets.  Dorsal  fin 
more  or  less  elevated  anteriorly;  caudal  fin  short,  unequally  lunated  or 
forked;  pectorals'moderate;  ventrals  small,  the  latter  inserted  behind 
the  middle  of  the  lK)dy.  Gill  i-akers  obsolete.  Bones  usually  more  or 
less  green.  Size  comparatively  large.  Species  numerous.  Voraci- 
ous fishes,  chiefly  American;  one  species  crossing  to  Europe;  some  of 
them  entering  rivers.  This  genus  differs  from  the  Old  World  genus, 
Bt.'hpite  Cuvier,  in  the  absence  of  gill  rakers  and  of  vomerine  teeth. 

(riiXocr,  callus;  ovpa^  tail;  in  allusion  to  the  caudal  keel,  on  which 
the  genus  was  originally  based,  a  character  of  little  importance.) 

a.  Dorsal  rays  about  25. 
b.  Lateral  line  not  forming  a  black  keel  on  caudal  peduncle.     Posterior  dorsal  rays 
prociuced  to  form  a  rounded  lobe  as  high  or  nearly  as  high  as  produced  ante- 
rior lobe,  these  rays  longe.st  in  the  yoimg.     Jaws  slender  and  long;  upper  jaw 
from  anterior  orbital  rim  2j  times  longer  than  length  of  rest  of  head. 

achi^ffmatorhifnchiLSy  1. 
bb.  Lateral  line  extending  on  caudal  peduncle,  forming  a  low  black  keel. 
r.  Jaws  short  and  stout;  upper  jaw  from  anterior  orbital  rim  1§  longer  than  rest 

of  head;  i)osterior  rays  of  dorsal  elevated;  size  very  large giganteus,  2. 

cc.  Jaws  slender  and  long;  posterior  rays  of  dorsal  short;  body  scarcely  com- 
pressed   coromandeliciiSy  3. 

aa.  Dorsal  rays  about  18;  x)osterior  rays  of  dorsal  short.  Body  much  compressed, 
the  width  one-half  the  depth;  caudal  peduncle  much  compressed,  without 
keel anastomellaj  4. 
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X.  TYLOSURUS  SCHISMATORHYNCHUS  (Bleeker). 
DATSU. 

BeUme  rprcicilu^  Schlbgbl,  Fauna  Japonica,  Poiss.,  1846,  p.  246,  pi.  ex,  fig.  1; 
Nagajsaki;  not  of  Lowe,  1839,  a  specieet  from  Madeira. — Bleeker,  Nieuwe 
Nalez.,  Japan,  1857,  p.  116.— Nystbom,  Svensk.  Vet  Akad.  Handl.,  1887,  p.  44; 
Na^^asaki. 

MasiiwemMuit  gracilis  Bleeker,  Ned.  Tyds.  Dierk.,  1866,  j).  111. 

Belotie  Hrhigmatorhyjichm  Bleeker,  Nat.  Tydschr.  Ned.  Ind.,  I,  1850,  p.  95.— 
Bleeker,  Verb.  Gen.,  XXIV,  1866,  p.  15.— <jeNTHER,  Cat.  Fish,  VI,  1866, 
p.  239;  Mozambique,  Zanzibar. — Ishikawa,  Prel.  Cat,  1897,  p.  18;  Boshu. 

Magtanemheliut  schmnatorhtfrichua  Bleeker,  Atlaa  Ichth.  Ind.  Belon.,  about  1870, 
p.  49;  Java,  Ternate,  Nagasaki. 

Head  from  tip  of  upper  jaw  4i  to  4:i  in  length;  depth  equals  post- 
orbital  part  of  head;  dorsal  24  to  27;  anal  25  to  27. 

Body  very  elongate  and  rather  strongly  compressed,  the  sides  ver- 
tical and  parallel.  Dorsal  and  anal  outlines  parallel  from  head  to 
dorsal.  Jaws  very  slender  and  long;  upper  jaw  from  anterior  orbital 
rim  2i^  times,  longer  than  rest  of  head.  Premaxillary  toward  base  con- 
stricted slightly  and  strengthened  above  by  a  mass  of  bone  along  the 
posterior  fourth  of  the  length,  which  ends  in  a  point  as  viewed  from 
above.  Diameter  of  eye  equals  interorbital  width  and  is  contained 
2  to  2i  in  postorbital  part  of  head.  Top  of  head  from  above  eyes 
to  occiput  smooth  with  a  translucent  cartilage-like  tissue.  Nostril  an 
elongate,  somewhat  triangular  pit  containing  a  simple  undivided 
papilla.  Head  apparently  naked  except  a  patch  of  scales  above 
cheeks  and  another  on  top  of  head  from  eyes  to  base  of  mixillary. 

Pectoral  equal  to  postorbital  part  of  head  or  sometimes  slightly 
longer.  Ventrals  inserted  nearer  the  anterior  margin  of  the  eye  than 
the  base  of  the  caudal  by  a  distance  equal  to  a  diameter  of  the  eye, 
their  length  twice  the  diameter  of  the  eye.  Anal  placed  well  in 
advance  of  dorsal;  the  base  of  the  sixth  ray  under  the  base  of  the  first 
dorsal  ray,  the  anterior  part  of  anal  strongly  concave  on  its  pos- 
terior margin.  Distance  of  base  of  last  anal  ray  from  base  of  aux- 
iliary caudal  rays  H  to  1}  times  the  diameter  of  the  eye;  the  last  ray 
reaches  a  little  over  half  this  distance.  Distance  from  front  of  an&I 
to  base  of  ventrals  is  contained  5  times  in  length  from  middle  of  eye 
to  caudal  base;  the  anal  base  exceeds  this  length  by  1^^  times  the 
diameter  of  the  eye.  Dorsal  scarcely  so  strongly  concave  behind 
the  anterior  rays  as  anal;  its  longest  rays  are  behind  the  middle. 
When  fin  is  depressed  the  tip  of  eighth  ray  from  the  last  reaches  liase 
of  last  ray.  Distance  between  base  of  last  dorsal  my  and  base  of 
auxiliary  caudal  rays  equals  diameter  of  eye;  the  depressed  dorsal 
reaches  five-sixths  of  this  distance.  Median  caudal  rays  about  half  the 
length  of  longest  rays  of  lower  caudal  lobe,  which  is  a  little  longer 
than  the  upper.  The  lateral  line  is  not  at  all  produced  as  a  keel  on 
caudal  peduncle.  Digitized  by  ^OOQ IC 
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Color  in  spirits:  A  bluish  diffused  lateral  band  follows  the  contour 
of  l)ack,  running  from  the  pectoral  base  to  just  above  the  middle 
of  the  caudal  base,  growing  narrower  posteriorly.  Above  lateral  band 
the  body  is  greenish  or  brownish;  below  uniformly  bright  silvery. 
Up[)er  part  of  head  dark,  except  translucent  cartilaginous  area;  Imse 
of  upper  jaw  black;  head  otherwise  silver}'.  Distal  half  of  pectoral 
black;  outer  rays  and  tips  of  ventrals  dusky;  anterior  rays  of  anal 
dusky  toward  tips;  doi*sal  blackish,  except  bases  of  anterior  rays,  the 
rays  usually  green;  caudal  dusky. 

Here  described  from  specimens  from  Nagasaki  45  cm.  in  length. 
Other  specimens  are  from  Wakanoura. 

(<r;t/<r/4ar,  split;  pvyxos^  snout.) 

2.  TYLOSURUS  GIGANTEUS  (Schlegel). 

OKIZAYORI  (OFFSHORE  NEEDLEFISH). 

fBelone  indica  Lk  Suecr,  Joum.  Ac.  Nat.  Sci.  Phila.,  II,  1821,  p.  131;  India. 
Belmie  ffigantea  Sculbgel,  Fauna  Japonica,  Poiss.,   1846,  p.  245;    Nagasaki. — 

Bleeker,  Ac.  Roc.  Indo-Nederl.,  Ill,  Japan,  p.  21. 
BeUme  nnnvlata  Ci'vier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XVIII,  1846,  p. 

447;  Celebes,  Friendly  Islands,  Seychelles,  Pondicherry. 
Belone  annulata  GCnther,  Cat.  Fish.,  VI,  1866,  p.  240;  Pinang,  China. — Ishi- 

KAWA,  Prel.  Cat.,  1897,  p.  18;  Tokyo,  Foniiosa. 
MdMacembelus annulaliui  Bleeker,  Atlas  Ichth.  Belon.,  1870,  p.  48;  Java,  Madura, 

Bawean,  Cocos,   Sumatra,   Singapore,   Celet)es,   Pinang,    Batjan,   Ternate, 

AmlK)ina,  Gilolo. 
fBeUme  mebiniirwt  Bleeker,  Verh.  Bat.  Gen.,  XXII,  1849,  p.  11. 
Belo7ie  cylindrica  Blkkker,  Verh.  Bat.  Gen.,  XXIV,  1851,  p.  13. 
fBeUme  brachifrhynchim  Bleeker,  Nat.  Tyds.  Ned.  Ind.,VI,  1854,  p.  61;  Gilolo, 

young. 

Head  from  tip  of  lower  jaw  3|  in  length;  depth  at  ventrals  IJ  in 
pastorbital  part  of  head.     Dorsal  23;  anal  21. 

Body  as  wide  as  deep  to  within  a  short  distance  of  dorsal,  the 
interorbital  space  and  head  above  gently  convex.  Jaws  rather  short 
and  stout,  the  lower  slightly  the  longer;  their  sides  nowhere  parallel 
but  approaching  rather  rapidly  to  a  point.  Ijcngth  of  snout  from 
anterior  margin  of  eye  equal  to  the  distance  from  same  point  to  middle 
of  longest  pe<;toral  rays.  Eye  one-third  of  i>ostorbital  part  of  head, 
one-half  of  interorbital.  Interorbital  space  with  two  low  ridges,  sepa- 
rated from  each  other  by  a  space  ecjual  to  two-thirds  diameter  of  eye, 
impreceptibly  diverging  anteriorly.  Between  them  are  two  narrower, 
shorter,  parallel  ridges  separated  by  a  space  one-third  of  diameter  of 
eye.  Nostrils  broad,  triangular,  contjiining  a  fleshy  process  divided 
into  many  folds.  Cheeks  entirely  scaled;  scales  on  top  of  head  before 
eyes  to  base  of  premaxillaiy. 

Length  of  pectoral  ecjuals  postorbital  part  of  head  and  one- third 
eye.  Length  of  ventrals  contained  2^  times  in  space  ))etween  their 
Imse  and  front  of  anal.     Insertion  of  ventrals  midway  between  middle 
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of  eye  and  base  of  caudal.  Front  of  anal  direetlj'  under  front  of  dor- 
sal, its  base  shoiler  than  that  of  dorsal  by  three-fourths  diameter  of 
eye,  and  equal  to  the  distance  between  ventrals  and  anal.  Outline  of 
dorsal  and  anal  deeply  concave  behind  anterior  rays.  Anterior  rays 
of  the  latter  longer  than  those  of  dorsal.  Base  of  the  last  anal  ray 
distant  from  base  of  auxilliary  caudal  rays  twice  the  distance  from  la.st 
dorsal  ray  to  the  •corresponding  caudal  ray.  Anterior  doi'sal  rays 
longer  than  the  long  posterior  dorsal  rays.  .  When  dorsal  is  depressed 
the  seventh  from  the  last  ray  reaches  to  the  base  of  the  last  ray  and 
the  tips  of  the  last  few  rays  barely  reach  the  base  of  the  auxiliary  cau- 
dal rays.  Caudal  evidentl}^  forked,  the  lower  lobe  the  longer.  Lateral 
line  strongly  produced  on  caudal  peduncle  forming  a  keel. 

Silvery  on  sides  and  lower  parts  growing  rather  gradually  greenish 
on  back.  Top  of  head  and  upper  jaw  black.  A  long  black  blotch  at 
edge  of  preopercle.  Dentate  margin  of  lower  jaw  black;  head  other- 
wise silvery.  Inner  face  and  posterior  part  of  outer  face  dusky. 
Ventrals  dark  except  inner  rays.  Anterior  ray  of  anal  dusky.  Dor- 
sal and  caudal  blackish.     Lateral  line  on  caudal  peduncle  black. 

Here  described  from  a  single  specimen  from  Nagasaki,  33  inches  in 
length. 

A  young  specimen  of  this  or  some  closely  related  species  from 
Wakanoura  differs  in  having  the  posterior  rays  of  the  dorsal  length- 
ened to  well  beyond  the  base  of  caudal  (when  the  dorsal  is  depressed), 
the  caudal  scarcely  forked  and  with  a  black  blotch  at  its  base,  the  eye, 
of  course,  much  larger  and  the  general  color  much  darker  and  without 
silvery  pigment.     It  is  but  12  cm.  in  length. 

According  to  Bleeker  the  type  of  gigayUeus  examined  by  him  in  the 
Leyden  Museum  is  identiciil  with  annvl'atus.  The  name  giganieus  is 
apparently  the  earlier  of  the  two,  but  indicm^  about  the  pertinence  of 
which  there  is  some  doubt,  is  earlier  than  either.  A  species  appar- 
ently identical  with  these  occurs  in  Hawaii  and  in  Samoa. 

3.  TYLOSURUS  COROMANDELICUS  (Van  Hasselt). 

Belojie  coromandelicns  Van  Hasselt,    Alg.   Konst.,   1823,   p.   130;  Coroinandel, 

according  to  Bleeker. 
Belone  HmucoideH  de  Feri'ssac,  2^o1.,  1823,  p.  372,  after  Van  Hasselt. 
Belorie  raelanotuH  Bleekek,  Nat.  Tyda.  Ned.  Ind.,  1, 1850,  p.  94. — Bleeker,  Verb. 

Genootach.,  XXIV,  1851,  p.  14.— Gunthek,  Cat.  Fish.,  VI,  1866,  p.  239;  East 

Indies. 
MaMacemltelus  melanotuf^  Bleeker,  Atlas  Ichth.  Ind.  Belon.,  1870,  p.  47;  Java, 

Singapore,  Molucca,  Celebes. 

Head  3i  in  length;  depth  exceeds  postorbital  part  of  head  by  one- 
fourth  eye.     Dorsal  25  or  26;  anal  28  or  24. 

Body  scarcely  compressed.  Head  nearly  flat  between  eyes.  Jaws 
rather  slender  and  long.     Snout  from  anterior  margin  of  eye  equal  to 

*ce  the  distance  from  same  point  to  edge  of  opercle.     Eve  one-half 
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postorbital  part  of  head,  five-sixths  of  interorbital  width.  Interorbital 
rough,  with  longitudinal  striations;  a  shallow  groove  along  its  middle. 

Length  of  pectoral  equals  depth  at  ventrals,  or  2|  in  dorsal  base. 
Length  of  ventrals  contained  2f  times  in  space  between  their  base  and 
front  of  anal.  Ventrals  inserted  midway  between  caudal  base  and 
posterior  third  of  eye.  Anal  a  little  in  advance  of  front  of  dorsal, 
its  base  shorter  than  that  of  dorsal  by  the  diameter  of  eye.  Outline 
of  dorsal  and  anal  deeply  concave  behind  anterior  rays.  Anterior 
rays  of  dorsal  equal  in  length  to  those  of  anal.  Base  of  last  anal  ray 
twice  the  diameter  of  eye  distant  from  base  of  auxiliary  caudal  rays. 
Last  dorsal  ray  three- fourths  eye  from  auxiliary  caudal  rays.  Pos- 
terior dorsal  rays  not  much  elongated;  the  longest  scarcely  as  long  as 
eye;  the  third  ray  from  the  last  reaches  base  of  last  ray  in  reclined 
fin;  the  last  ray  reaches  three-fifths  the  distance  between  its  base  and 
base  of  auxiliary  caudal  rays.  Caudal  not  deeply  forked,  the  lower 
lobe  much  the  longer.  Lateral  line  on  caudal  peduncle  slightly  raised 
to  a  keel  which  is  black. 

Color  in  spirits:  Greenish  on  back,  silvery  below;  jaws  and  teeth 
green;  pectoral  dusky  toward  tips  of  rays;  axil  black;  tips  of  front 
dorsal  rays  dusky,  and  dorsal  black  behind;  tip  of  middle  anal  rays 
black;  dorsal  dusky. 

Here  described  from  a  specimen  78  cm.  in  length  from  Tsuruga. 
Another  specimen  is  in  the  collection  from  Yokohama. 

There  is  no  other  record  of  the  species  from  Japan.  It  is  apparently 
frequently  taken  in  the  East  Indies. 

{Coroinmvdelicus^  from  Coromandel.) 

4.  TYLOSURUS  ANASTOMELLA  (Cuvier  and  Valenciennes). 

DATSU. 

Bdxme  anastomeUa  Cuvier  and  Valenciennes,  Hist.  Poiss.,  XVIII,  1846,  p.  446; 

China. — GCnther,  Cat.  Fish.,  VI,  18()6,  p.  249;  Shanghai,  Japan,  India. — 

IsHiKAWA,  Prel.  Cat.,  1897,  p.  18;  Tokyo. — Steindachner  and  DOderlein, 

Fische  Japans,  IV,  1887,  p.  37;  Tokyo. 
T)/lo8uru8  aruiHtomella  Jordan  ami  Snvder,  Check  List  Fishes,  Japan,  1901,  p.  61; 

Yokohama. 
BeUmia  m^onia  Richardson,  Ichth.  China,  1846,  p.  264;  Canton,  on  a  drawing 

by  Reeves. 

Depth  at  ventral  fins  1\  in  postorbital  part  of  head,  which  is  9i  in 
length  from  opercle  to  base  of  caudal.     Dorsal,  18;  anal,  23. 

Body  compressed,  the  width  a  little  less  than  half  depth.  Tips  of 
jaws  broken  in  all  our  specimens;  upper  jaw  to  eye  at  least  3t  from 
$ame  point  to  base  of  caudal.  Eye  3J  in  postorbital  part  of  head, 
seven-eighths  of  interorbital  width.  Interorbital  with  a  wide,  shallow 
channel  along  its  middle.  Base  of  upper  jaw  not  strengthened  by  a 
bony  ridge,  but  outline  of  head  evenly  and  slightly  concave  from 
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occiput  to  tip  of  jaw.  Nostril  as  broad  as  deep,  triangular.  Subor- 
bital space  equal  to  depth  of  eye.  Teeth  rather  slender;  no  teeth  on 
palate. 

Length  of  pectoral- li  in  postorbital  part  of  head.  Ventrals  inserted 
midway  between  base  of  pectoral  and  base  of  caudal,  their  length  two- 
thirds  that  of  pectoral.  Base  of  eighth  anal  ray  under  first  dorsal  ray. 
Base  of  anal  sliofhtly  less  than  space  between  its  first  i*ay  and  ventrals. 
Anterior  anal  rays  longer  than  those  of  dorsal,  or  1\  in  postorbital  part 
of  head.  Base  of  last  anal  ray  one-half  diameter  of  eye  anterior  to 
base  of  last  dorsal  ray.  Space  between  last  anal  ray  and  auxiliary 
caudal  mys  equal  to  length  of  anterior  anal  rays.  Raise  of  dorsal  IJ 
in  that  of  anal.  Lower  rays  of  caudal  scarcely  longer  than  upper 
rays;  the  caudal  scarcely  forked,  lunate  when  fin  Ls  extended.  Caudal 
peduncle  compressed,  without  keel. 

Color  in  spirits:  A  narrow  bluish  silvery  lateral  band,  following 
outline  of  back,  runs  from  above  pectoral  to  caudal  base;  above  the 
back  is  abruptly  brownish;  below  the  sides  and  belty  are  unifonnly 
bright  silvery;  top  of  head  dark;  a  dark  band  along  posterior  upper  i 
part  of  preopercle;  tip  of  pectoral  dusky;  axil  colorless;  dorsal  and 
caudal  dark. 

Here  described  from  a  specimen  70  cm.  in  length  from  Yokohama. 
Other  specimens  are  from  Tokyo,  Matsushima,  and  Hakodate.  It  b 
not  certain  that  the  name  anasUnndla.  is  prior  to  dconia^  but  the 
description  is  better. 

{dvafftopiog^  sharp  mouthed.) 

Family  II.  HEMIRAMPHIDJB. 

HALF-BEAKS. 

.  Body  elongate,  more  or  less  compressed,  covered  with  large  cycloid 
scales;  upper  jaw  short,  lower  jaw  various,  sometimes  much  produced, 
the  toothed  portion  at  base  fitting  against  the  toothed  premaxillaries: 
teeth  equal,  mostly  small  and  tricuspid;  maxillaries  anchylosed  to  pre- 
maxillaries. Gill  rakers  long.  Caudal  fin  rounded,  or  forked;  if 
forked,  the  lower  lobe  the  longer.  Anal  tin  modified  in  the  viviparous 
species  {ZeyiarchopUTuti)^  unmodified  in  the  others  and  usually  similar 
to  the  dorsal;  no  finlets;  air  bladder  large,  sometimes  cellidar.  Third 
upper  pharyngeal  on  each  side  much  enlarged,  solidly  united  with  its 
fellow  to  form  an  oval  plate,  with  slightly  convex  surface  and  covered 
with  blunt  tricuspid  teeth;  this  is  about  as  large  as  the  united  lower 
pharyngeals,  and  fits  into  the  concavity  of  the  latter;  fourth  upper 
pharyngeal  wanting  or  grown  fast  to  the  third;  lower  pharyngeal 
large,  thick,  triangular,  with  concave  surface.     Vertebrae  about  50. 

Herbivorous  fishes  of  the  warm  seas;  mostly  shore  species;  a  few 
pelagic,  a  few  confined  to  fresh  water.  They  feed  chiefly  on  green 
algae,  and,  like  the  related  forms,  swim  at  the  surface,  occasionally 
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leaping  into  the  air.  Size  rather  small,  rarely  exceeding  a  foot  in 
length.  The  species  are  closely  related  to  the  flying  fishes,  and  the 
two  faniilies  apparently  closely  intergrade. 

a.  Lower  jaw  acute,  longer  than  upper,  or  more  or  \es»  produced;  teeth  small;  species 
oviparous,  the  anal  fin  in  the  male  not  modified,  the  caudal  fin  unequally  lunate. 
b.  Lower  jaw  produced  in  a  long,  pointed  beak,  usually  longer  than  rest  of  head. 
Body  moderately  compressed;  pectorals  moderate;  shore  fishes. 
c  Air  bladder  simple;  sides  of  body  more  or  less  convex;  ventrals  inserted  ante- 
riorly, far  in  advance  of  dorsal HyporhamphuSf  2. 

2.     HYPORHAMPHUS   Gill. 

Hyporhamphus  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1859,  p.  131,  {tricuspidatus^ 
unifaBciatus), 

Body  elongate,  moderately  compressed,  the  sides  of  body  not  ver- 
tical, but  more  or  less  convex;  the  dorsal  outline  parallel  with  that  of 
the  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender  beak, 
bordered  with  membrane;  this  beak  shorter  in  the  young;  premaxil- 
laries  forming  a  triangular  plate,  the  teeth  of  which  fit  against  the 
toothed  portion  of  the  mandible;  maxillaries  joined  to  premaxillaries. 
Teeth  feeble,  mostly  tricuspid.  Gill  rakers  mther  long.  Head  cov- 
ered above  with  large,  shield-like  scales.  Scales  large,  deciduous. 
No  finlets;  caudal  fin  more  or  less  forked,  the  lower  lobe  the  longer; 
dorsal  and  anal  similar,  opposite  each  other,  not  modified  in  the  males; 
last  ray  of  dorsal  usually  short;  ventrals  small,  inserted  well  foinvard, 
nearly  midway  between  opercle  and  base  of  caudal.  Oviparous.  Air 
bladder  large,  simple,  not  cellular.  Young  with  the  lower  jaw  short. 
Sides  usually  with  a  distinct  silvery  band,  as  in  Atherina.  -Species 
numerous  in  all  warm  seas,  going  in  large  schools,  but  usually  re- 
maining near  shore,  feeding  chiefly  on  green  algse.  Size  comparatively 
small. 

{vno,  below;  pa^<l>og^  beak.) 

a.  Front  of  anal  not  behind  front  of  dorsal. 

h.  Anal  and  dorsal  opposite  each  other;  scales  106 mjori^  5. 

66.  Anal  slightly  in  advance  of  dorsal ;  scales  70 hirumeus,  6. 

aa.  Front  of  anal  under  middle  of  dorsal JaponicuSf  7. 

5.  HYPORHAMPHUS  SAJORI  (Schlegel). 

8AY0R1. 

Hemiramphus  sajori  Schlegel,  Faana  Japonica,  Poiss.,  1846,  p.  246,  pi.  ox,  fig.  2; 
Nagasaki. — Bleeker,  Verh.  Bat.  Gen.,  1853,  XXV;  Japan,  p.  1 16;  Nagasaki. — 
GCnthrr,  Cat.  Fish.,  VI,  1866,  p.  265  (copied). — Steindachner  and  DOder- 
LEiN,  Fische  Japans,  IV,  1887,  p.  38;  Tokyo.— Ishikawa,  Prel.  Cat.,  1897, 
p.  18;  Tokyo,  Toshima. 

Henwrdmphus  occipitalis  Gill,  Proc  Ac.  Nat.  Sci.  Phila.,  1859,  p.  148;  young 
specimen  from  Shimoda.  , 

Head  from  tip  of  upper  jaw4f  in  length;  depth  12.     Dorsal  16j 


anal  17;  scales  106.     Eye  2  in  postorbital  part  of  head^. 


.^^^^1^ 
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Body  not  much  compre^vsed.  Mandible  not  extremely  elongate,  its 
len^h  from  posterior  an^le  of  moath  equal  to  distance  from  same 
point  to  ba^  of  pectoral.  Upper  jaw  a  little  lon^rer  than  wide.  Gill 
raker>  slender,  the  longest  half  the  diameter  of  eye,  8+21  in  number. 

Top  of  head  and  tip  of  upper  jaw  scaled  to  tip,  the  scales  more 
imbricated  than  in  Hi  knru/neus.  Sides  of  mandible  with  scales;  74 
scales  in  a  median  row  on  back  between  dorsal  fin  and  occiput. 

Dorsal  and  anal  opposite  to  each  other  and  of  about  the  same  len^fth; 
hsLi^  of  dorsal  equal  to  distance  from  tip  of  upper  jaw  to  posterior  of 
eye.  Ventrals  inserted  midway  between  anterior  margin  of  eye  and 
tips  of  median  caudal  rays.  Length  of  pectoral  equals  postorbital 
part  of  head  and  half  eye.  Lower  caudal  lobe  the  longer,  as  long  as 
base  of  dorsal.     The  middle  rays  not  quite  twice  the  diameter  of  eye. 

Color  in  spirits:  Brownish  above,  silvery  below  lateral  stripe;  scale 
pouches  outlined  with  dark-brown  dots  on  back.  Sides  of  head  sil- 
very; mandible  black;  top  of  head  and  upper  jaw  dusky  or  black; 
lateral  stripe  distinct,  widest  under  front  of  dorsal,  outlined  above  by 
a  dusky  stripe.     Dorsal  and  caudal  dusky,  other  fins  colorless. 

Here  described  from  a  specimen  25  cm.  in  entire  length  from 
Aomori. 

The  young  of  this  species  agree  very  well  with  Dr.  Gill's  description 
of  //.  occipitalh  (which  was  taken  from  a  specimen  4  inches  in  length) 
except  that  his  specimen  is  alleged  to  have  fewer  anal  rays  and  2  or  3 
fewer  dorsal  rays.  Owing  to  the  small  size  of  his  type,  a  mistake  of 
this  sort  might  easily  be  made.  No  species  other  than  H,  sajori  has 
been  recognized  along  the  coast  of  Hondo.  Specimens  were  col- 
lected in  salt  water  at  Nagasaki,  Matsushima,  Aomori,  Same,  Tokyo, 
Misaki,  Wakanoura,  Kobe,  and  Hakata.  It  is  one  of  the  commonest 
fishes  of  Japan,  much  used  for  food. 

{sayori^  the  vernacular  name.) 

6.  HYPORHAMPHUS  KURUMEUS  Jordan  and  Starks,  new  species. 

Head  from  tip  of  upper  jaw  5  in  length;  depth  10  to  11.  Dorsal  15 
or  if);  anal  17  or  18;  scales  70. 

Body  not  much  compressed,  the  depth  appearing  greatest  just  behind 
opercles.  Lower  jaw  from  tip  of  upper  half  length  of  head;  upper 
jaw  slightly  longer  than  wide.  Teeth  in  upper  jaw  in  a  straight  band 
at  extreme  sides,  becoming  broader  anteriorly;  those  in  lower  jaw  in 
a  V)and  narrower  than  the  band  at  front  of  upper  jaw  and  becoming 
narrower  anteriorly.  Eye  equal  to  interorhital  space,  and  contained 
twice  in  postorbital  part  of  head.  Gill  rakers  slender,  scarcely. as  long 
as  pupil,  7+19  in  number. 

Scales  on  top  of  head  extending  to  snout.  They  are  scarcely  imbri- 
cated, circular,  and  with  concentric  striations,  which  form  complete 
circles;  similar  scales  on  sides  of  mandible;  from  47  to  60  scales  in  a 
median  series  on  back  between  occiput  and  front  of  dorsaJglC 
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Pectoral  rather  slender  and  pointed,  its  length  equal  to  eye  and  post- 
orbital  part  of  head.  Anal  beginning  slightly  in  advance  of  dorsal. 
Baae  of  dorsal  equal  to  head  from  anterior  edge  of  preorbital.  The 
tip  of  the  last  dorsal  ray  when  declined  reaches  to  within  a  distance 
equal  to  the  diameter  of  the  eye  of  the  base  of  the  upper  caudal  rays. 
The  ventrals  are  inserted  midway  between  the  base  of  the  caudal  rays 
and  a  point  at  the  middle  of  opercle.  The  lower  lobe  of  the  caudal  is 
the  longer;  its  length  equals  that  of  pectoral,  and  is  two-thirds  the 
diameter  of  the  eye  longer  than  the  upper  lobe.  The  caudal  is  not 
deeply  forked,  the  middle  rays  equal  the  postorbital  part  of  the  head. 

No  silvery  pigment  remains  upon  the  body  except  along  the  lateral 
stripe,  which  is  very  conspicuous,  much  broader  posteriorly  than  ante- 
riorly, and  bordered  above  by  a  dark  line;  back  sparsel}"  covered  with 
small  dark  brown  points,  which  sometimes  outline  the  scale  pouches; 
they  usually  aiTange  themselves  in  three  lines  medially  along  the  back; 


Fia.  1.— Hyporhamphuh  kvrumeus. 

opercles  bright  silvery;  top  of  head  and  upper  jaw  dusky,  with  black 
dots;  a  black  blotch  on  mandible  below  maxillarj^:  process  of  mandi- 
ble jet  black;  fins  all  colorless  except  caudal,  which  is  dusk3\ 

This  species  differs  from  //.  Inte/'nu'dius  (as  described  by  Dr.  Gun- 
ther)  in  having  a  slightly  shorter  anal,  smaller  eye,  more  anterior  ven- 
tral, and  pectoral  not  ''  blackish." 

This  is  a  fresh-water  species.  Numerous  specimens  were  taken  in 
the  Chikugo  Kiver  at  Kurume,  in  the  province  of  Chikugo,  island  of 
Kiusiu. 

The  type  is  176  mm.  in  entire  length  and  bears  the  number  7126 
Ichthylogical  collections,  Leland  Stanford  Junior  University  Zoolog- 
ical Museum. 

Dr.  Ishikawa  further  records  Ilyporhamplma  dusfnunit^ri  (Cuvier  and 
Valenciennes)  from  the  Riukiu  Islands.  In  this  species  of  the  Indian 
Ocean  the  dorsal  and  anal  are  nearly  scalcless  and  the  ventral  midway 
between  the  head  and  the  base  of  caudal.  Sides  with  a  silvery  band. 
D.  15;  A.  14.     Scales  52. 

7.  HYPORHAMPHUS  JAPONICUS  (Brevoort.) 

Hemirhamphus  japoniais  Brevoort,  Perry's  Exp.  Japan,  1856,  p.  280;  Loo  Choo 
(Riukiu)  known  from  a  figure  only. 

Tip  of  lower  jaw  to  edge  of  opercles  3  times  in  length  from  same 
point  to  center  of  margin  of  caudal.  Tip  of  upper  jaw  to  edge  of 
opercles  half  of  last,  or  6  times  in  total  length.     Height  of  head  ^^1^ 
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bodr  9  tiIDe:^.  and  ori^n  of  dorsal  to  center  of  caadal  a  litde  less  than 
ofie-fiftfa  of  length.  Ori^n  of  anal  to  center  of  caodal  7  times  and  to 
ori^n  of  rentraL*  Z\  in  total  length.  Lower  lobe  of  caudal  6^  times  in 
^lame  di<ance:  opper  lohe  one-third  ^shorter  and  maoh  narrower.  Eye 
:fi  in  depth.  Head  and  rieak  <rong  and  >tout.  Body  of  equal  height 
&*  far  as  ventral^.  Pectoral^  pointed  and  equal  to  height  of  body-  in 
length.  YentraK  with  emarginate  border,  first  and  last  ray  of  equal 
length.  Dor^l  with  fir^t  ray  nearly  as  long  as  height  of  body^^  with 
emarginate  border,  and  last  rays  quite  short.  Anal  banning  under 
middle  of  donsaK  and  resembling  it  in  form,  but  smaller.  Caudal 
so  deeply  forked  that  it  appears  separated  into  two  distinct  lobe& 
Lower  lobe  longest  and  broadest,  both  pointed.  Scales  large^  appear- 
ing to  resemble  tha!?e  of  Hyp"rh*itnphuj^  cnnmermmL 

Color  bluirih.  darkest  on  back,  lighter  below.  A  tinge  of  green  on 
sides  and  upper  lobe  of  caudal.  A  narrow  stnp  of  green  on  middle 
of  sides  reaching  from  pectoral  to  caudal,  with  a  broader  stripe  of 
pale  :^ilvery  blue,  tinged,  with  greenish,  bordering  it  on  each  side. 
Lower  jaw  dark  indigo  blue  toward  the  tips,  lighter  toward  the  head. 
Fins  all  pale  bluish.  I'audal  dark  dusky  blue.  Scales  on  back  appear 
to  have  darker  on  their  margins.     (Brevoort.) 

This  species  has  not  been  seen  since  the  drawing  was  made  from 
which  Brevoort  compiled  his  description.  His  type  was  from  Nafa^  in 
the  Riukiu  Islands  (Okinawa).  The  species  is  \ex\  doubtful  and  may 
not  differ  from  H.  mjorL 

Family  III.  SCOMBRESOaD^E. 

Body  elongate,  compressed,  covered  with  small,  thin,  deciduous 
scales,  the  general  aspect  being  that  of  a  mackerel.  Both  jaws  in  the 
adult  more  or  less  prolonged,  forming  a  slender  beak,  the  upper  jaw 
always  the  longer;  teeth  ver}'  feeble,  pointed;  maxillaries  joined  fast 
to  premaxillaries,  pectoral  and  ventrals  small;  dorsal  and  anal  low, 
similar  to  each  other,  each  with  4  to  6  detached  finlets,  as  in  the  Scorn- 
Irrldrjp;  gill  rakers  numerous,  long  and  slender.  Phar3'ngeal  bones 
essentially  as  in  Eicocfetm;  fourth  upper  pharyngeal  on  each  side 
wanting  or  fused  with  the  third;  third  pharyngeal  greatly  enlarged, 
separate  from  its  fellow,  covered  with  tricuspid  teeth;  second  with 
simple  teeth;  first  toothless;  lower  phaiyngeals  united,  forming  a 
triangular  ))one  with  concave  surface,  covered  with  tricuspid  teeth; 
into  the  hollow  of  this  bone  the  upper  pharyngeals  fit.  Species  few; 
pelagic  fish<»s,  swimming  close  to  the  surface  in  large  schools  in  tem- 
perate regions.  They  bear  strong  analogical  resemblances  to  the 
mackerels  in  form,  color,  and  habits,  as  well  as  in  the  dorsal  and 
anal  finlets.  The  significance  of  this  resemblance  is  unknown, 
a.    Jaws  produced  in  a  short  beak,  about  halMengtli  of  rest  of  head OololabU,  3. 
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3.  COLOLABIS  Gill. 

ColoUjhis  Gill,  Ptoc.  U.  S.  Nat.  Mus.,  XVIII,  1895,  p.  176. -Jordan and  Evkrman, 
Fishes  North  and  Middle  Amer.,  I,  1896,  p.  726  {brevirostTU,) 

This  genus  is  close  to  Scomiresox^  differing  chiefly  in  the  very  short 
beak,  the  upper  jaw,  even  in  the  adult,  not  being  at  all  produced,  and 
the  lower  jaw  having  only  a  short  flexible  tip.  This  genus  represents 
the  immature  state  of  Scoirtbreaox, 

{/coXos,  defective,  curtailed;  Xa/3ig,  forceps.) 

8.  COLOLABIS  SAIRA  (Brevoort). 
SAMMA. 

Scombresox  saira  Brevoort,  Perry's  Exp.  to  Japan,  1856,  p.  281,  pi.  vii,  fig.  4  (on 

a  drawing).— IsHiKAW A,  Prel.  Cat,  1897,  p.  18;  Tokyo. 
Scombregox  murus  Nystrom,  Svensk.  Vet.  Akad.  Handl.,  1887,  p.  46;  Nagasaki, 

not  of  Walbaum. 

Head,  including  tip  of  lower  jaw,  4^  in  length;  depth  7i.  Dorsal  10 
to  12— V  or  VI  (rarely  VI);  anal  12  to  14— VI  or  VII;  scales  120. 

Body  elongate  and  much  compressed,  the  width  of  head  li  the 
diameter  of  eye.  Eye  placed  exactly  between  tip  of  mandible  and 
edge  of  opercle,  its  diameter  contained  2i  in  snout.  Teeth  extremely 
small,  in  a  single  scattered  row  on  edge  of  jaws,  sometimes  not  evident. 
Maxillaiy  produced  to  a  sharp  point;  as  viewed  from  above  it  is  as 
long  as  broad.  Mandible  projecting  to  a  short  point,  which  enters 
upper  profile  when  mouth  is  closed.  Interorbital  width  equals  diam- 
eter of  eye,  opercle  and  subopercle  together  forming  a  broad  plate 
continuous  on  lower  outline  with  that  of  the  rest  of  head  and  ending 
behind  in  a  blunt  right  angle.  Gill  mkers  slender  and  numerous,  as 
long  as  three-fifths  the  diameter  of  eye,  27  on  lower  part  of  arch. 
Gill  slit  not  open  above  upper  ray  of  pectoral.  Top  of  head  to  tip  of 
upper  jaw  with  scales.  One  or  two  specimens  show  slight  traces  of 
large  scales  on  opercles,  cheeks,  mandible,  and  preorbital.  Usually, 
however,  no  trace  remains,  and  in  none  of  our  numerous  specimens 
are  there  any  scales  remaining  in  this  region.  Scales  on  body  cadu- 
cous, about  90  in  a  median  row  between  occiput  and  dorsal.  Pectoral 
short  and  broad,  the  lower  rays  growing  rapidly  shorter,  its  length 
twice  diameter  of  eye.  Ventrals  inserted  midway  between  base  of 
caudal  and  middle  of  eye.  Front  of  anal  half  the  diameter  of  eye  in 
advance  of  dorsal.  Dorsal  and  anal  finlets  connected  to  body  by  an 
extremely  thin  delicate  membrane  which  is  usually  broken  and  not 
evident,  but  through  our  large  series  it  has  been  found  with  each 
finlet  but  the  last. 

Color  in  spirits  abruptly  silvery  on  lower  half  of  body,  above  which 
is  usually  a  bluish  silvery  lateral  band  nearly  as  wide  as  eye.     Back 
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above  lateral  band  abruptly  slaty  blue.  Top  of  head  to  tip  of  upper 
jaw  dark.  Dorsal,  caudal,  and  inner  surface  of  pectoral  dusky.  Base 
of  pectoral  dusky.     Other  fins  colorless. 

Here  described  from  numerous  specimens  15  to  18  cm.  in  entire 
length,  from  Awa,  obtained  from  Yonekichi  Koneyama,  a  local  nat- 
uralist. 

Other  specimens  are  from  Otaru,  Aomori,  and  Hakodate,  the  longest 
29  cm.  in  length.  It  is  locally  known  as  Samma.  The  name  Saira 
{Sayar!)  is  used  only  for  Ilyjxjrhamphus.  Although  not  recognized 
by  any  author  except  Ishikawa  since  Brevoort,  the  species  is  common, 
running  in  large  schools  in  sheltered  bays  from  Tokyo  northward. 
Ny Strom's  Scamhre^f/x  stifo^m  with  shorter  snout  ("mendre  ut  dragcn 
nos")  is  evidently  Cololahls  saira.  The  figure  of  Brevoort  does  not 
show  correctly  the  number  of  finlets,  which  are  6  or  7,  as  in  Scombresox 
saurus.  The  rare  Calif  ornian  species,  Cololabia  hreviroatrisy  is  close  to 
Cololahis  saira. 

{Saira  [^Sayori\  Japanese  name  of  Hyporhamphvs.) 

Family  IV.     EXOCCETK)^. 

FLYING-FISHES. 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are 
rather  deciduous.  Lateral  line  running  very  low,  along  the  sides  of 
the  belly.  Head  more  or  less  scal^',  with  vertical  sides.  Mouth  mod- 
erate, terminal,  the  jaws  not  prolonged  into  a  long  beak.  Premaxil- 
laricH  not  protractile,  hinged  at  base  mesially;  margin  of  the  upper 
jaw  chiefly  formed  by  the  premaxillaries;  the  short  maxillaries  enter- 
ing the  lateral  margin;  maxillary  free  from  the  premaxillary,  its  edge 
slipping  under  the  front  of  the  preorbital.  Dentition  various,  the 
teeth  small  and  weak.  Dorsal  fin  without  spines,  inserted  on  the 
posterior  part  of  the  body,  opposite  the  anal  and  more  or  less  similar 
to  it;  vcntrals  abdominal,  of  several  soft  rays,  inserted  posteriorh" 
pectoral  fin  inserted  high,  used  as  an  organ  of  flight;  shoulder  girdle 
and  pectoral  muscles  very  strong;  caudal  fin  forked,  the  lower  lobe 
the  longer.  No  finlets.  Vent  close  in  front  of  anal.  Nostrils  large, 
double,  near  the  eye.  Lower  pharyngeals  enlarged  and  fully  united, 
forming  a  large,  transversely  concave  plate,  covered  with  large,  close- 
set,  blunt,  tricuspid  teeth;  third  upper  pharyngeal  greatly  enlarged, 
not  united  with  its  fellow,  both  covered  with  large,  blunt,  tricuspid 
teeth;  fourth  superior  pharyngeal  wanting  in  the  adult  (probably 
coossified  with  the  third;  vertebroe  without  zygapophyses.  Gill  mem- 
branes not  united,  free  from  the  isthmus.  Pseudobranchiae  hidden, 
glandular.  Gill  rakers  various.  Gills  4,  a  slit  behind  the  fourth.  Air 
bladder  very  large,  not  cellular,  so  far  as  known,  and  extending  far 
backward  among  the  htemapophyses  of  the  caudal  vertebrse.    Vertebrae 
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about  50.  Intestinal  canal  simple,  without  coeca.  Carnivorous  or 
herbivorous.  Abounding  in  all  warm  seas,  mostly  pelagic,  swimming 
near  the  surface,  and  skipping  or  sailing  through  the  air,  sometimes 
for  considerable  distances. 

^i.  Roof  of  mouth  nearly  toothless;  pectoral  and  ventral  fins  very  long,  both  used  as 
organs  of  flight. 
6.  Anal  fin  long,  its  base  about  equal  to  that  of  dorsal,  its  rays  11  or  12. 

ErmiauteSj  4. 
bb.  Anal  fin  short,  notably  shorter  than  dorsal,  its  rays  9  or  10 Vi/pmluruSf  5. 

4.  EXONAUTES  Jordan  and  Evernnann. 

Exonautes  Jordan  and  Evermann,  Check  List  Fishes  N.  Amer.,  1896,  p.  322, 
(exsiliem. ) 

This  germs  includes  those  flying  fishes  having  both  pectoral  and 
ventral  elongate  and  the  anal  fin  about  as  long  as  the  dorsal  fin,  of  11 
or  12  rays. 

Species  numerous,  smaller  in  size  than  those  of  Cypsdurm^  although 
larger  than  those  of  Exocmtus  proper. 

(f<?o,  out  of;  vavrriz^  swimmer.) 

9.  EXONAUTES  BRACHYCEPHALUS  (Giinthcr). 

Exoccetus  Wachycephalus  GtJNTHER,  Cat.  Fish.,  VI,  1866,  p.  297;  China. — LCtken, 
Vid.  Med.  Nat.  Foren,  1876,  pp.  110,  405. 

Head,  4^  in  length;  depth,  6^.  Dorsal,  11;  anal,  12;  scales,  49.  Eye, 
^  in  head. 

Snout  short,  1^  in  diameter  of  eye;  interorbital  space  broad,  its 
width  a  little  greater  than  diameter  of  eye;  supraorbital  region  pro- 


Pio.  2.— Exonautes  BRAcmrcEPHALrs. 

truding  on  each  side,  making  interorbital  concave ;  maxillary  reaching  to 
just  below  anterior  margin  of  eye.  Thirt} -four  scales  on  a  median  line 
of  back  before  dorsal.  Lateral  line  forming  a  more  than  usually  con- 
spicuou!^  ridge  along  lower  sides  of  belly.  Pectoral  reaching  to  tip  of 
*dei'Uaed  anal  ray;  its  first  ray  contained  2i  times  in  entire  fin  and 
exceeding  the  head  in  length  by  a  distance  equal  to  the  diameter  of 
the  eye.  The  outer  half  of  the  divided  second  ray  fails  to  reach  the 
tip  of  the  third  or  largest  ray  by  a  distance  equal  to  eye  and  snout; 
the  inner  half  extends  nearly  to  the  tip  of  the  third.     Ventrals  inserted 

•^  ^  Digitized  by  ^OOQIC 

I 


540  PROCEEDINGS  OF  THE  NATIONAL  MWEUM,  ^ol.  xitl 

midway  between  the  base  of  the  caudal  and  the  posterior  margin  of 
the  eye;  they  reach  slightly  past  the  tips  of  the  pectorals.  The 
inner  part  of  the  second  ray  and  the  outer  part  of  the  third  protrude 
beyond  the  tips  of  the  other  rays  and  form  a  sharp  angle.  The  outer 
rays  of  the  ventrals  are  not  graduated.  The  first  or  outer  ray  is 
scarcely  over  a  third  as  long  as  the  longest  part  of  the  second. 

Color  in  spirits  a  clear  light  brown  above,  silvery  below.  The 
membrane  of  the  pectoral  is  dark  brownish,  without  spots  or  mark- 
ings. The  rays  on  the  outer  side  are  silvery,  making  the  fin  appear 
silvery  when  closed.  Ventrals  brown  like  pectorals,  with  the  inner 
and  outer  ray  very  light.  Anal  colorless  and  dorsal  colorless,  except 
for  a  small  dark  browu  spot  at  tips  of  fifth  and  sixth  rays.  Caudal 
dusky. 

Here  described  from  a  small  specimen  from  Misaki,  presented  by 
the  Imperial  University  of  Tokyo.  It  is  13  cm.  in  length.  It  is 
probably  rare  in  Japan,  drifting  northward  in  the  warm  current,  or 
Kuro  Shiwo.  It  was  originally  described  from  China.  It  has  been 
identified,  probably  incorrectly,  with  the  European  species,  ExonauteB 
ronddeti. 

(jSpaxvs^  short;  K€(pa\ij^  head.) 

6.  CYPSILURUS  Swainson. 

OypsUuTus  Swainson,  Classification  Fishes,  etc.,  TI,  1S39,  p.  296  {nuUaUif  based  on 

young  with  barbels). 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  short,  about  equal. 
Chin  without  barbel  in  the  adult,  often  with  one  or  two  long  fragile 
barbels  in  the  young.  Maxillaries  not  joined  to  the  premaxillaries. 
Teeth  very  feeble  or  wanting.  Eyes  large.  Gill-rakers  moderate. 
Scales  large,  deciduous.  No  finlets.  Dorsal  fin  short,  opposite  anal, 
which  is  shorter  than  dorsal,  of  nine  or  ten  rays.  Caudal  widely  forked, 
the  lower  lobe  the  longer.  Pectoral  fins  very  long,  reaching  past  the 
beginning  of  the  anal,  and  serving  as  organs  of  flight,  their  great  size 
enabling  the  fish  to  sustain  themselves  in  the  air  for  some  time.  Ven- 
tral fins  large,  posteriorly  inserted,  also  used  as  organs  of  flight.  Air 
bladder  very  large.  No  p^^oric  ceeca.  Species  numeix)us  in  all  warm 
seas,  living  mostly  in  the  open  water  and  swimming  in  great  schools. 
The  species  are  largely  cosmopolitan  and  are  the  largest  of  the  flying 
fishes. 

{KtjtpeXog^  swallow;  <rvpd^  tail.) 

a.  Second  pectoral  ray  divided. 
6.  Ventrals  pale  or  slightly  dusky. 
c.  Pectoral  fins  unspotted,  reaching  nearly  to  end  of  dorsal:  D.  13.     A.  9; 

scales,  62 offoo,  10. 

cc.  Pectoral  fins  spotted  with  black;  anal  pale;  scales,  42 pcBcihpieruSy  11. 

bb.  Ventrals  mostly  jet  black;  anal  black  posteriorly;  fins  ail  dark:  D.  12.    A.  9. 
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lo.  CYPSILURUS  AGOO  (Schlcgcl). 
TOBI-NO-UWO  (FISH  OF  FLIGHT:)  TOBISUWO  (FLYING-FISH):  AGU. 

Exocaius  agoo  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  247;  Nagasaki,  from 
a  drawing.— IsHiKAWA,  Prel.  Cat,  1897,  p.  18;  Tokyo. 

Cypselurv^  agoo  Jorpan  and  Snyder,  Check  List  Fishes  of  Japan,  1901,  p.  60; 
Yokohama. 

Exoa£tus  doderteini  Steindachner,  Fische  Japans,  IV,  1887,  p.  38;  Tokyo. 

Cypgelurus  doderleini  Jordan  and  Snyder,  Check  List,  1901,  p.  60;  Yokohama. 

Head,  4i  in  length;  depth,  5f  to  6^.  Dorsal,  13  or  14;  anal,  8  or  9; 
scales,  52;  eye,  3i  to  3i  in  head. 

The  depth  of  head  and  body  is  very  variable;  in  some  specimens  the 
opercle  is  broadly  rounded;  in  others  it  slants  upward  and  backward 
more  obliquely  and  has  a  slight  flap.  Between  these  extremes  there 
are  all  intermediate  conditions. 

The  pectoral  reaches  in  the  shortest  examples  nearly  or  quite  to 
the  base  of  the  last  dorsal  ray;  in  the  longest  to  the  tips  of  the  last 
declined  dorsal  ray.  The  simple  upper  ray  is  contained  about  If 
times  in  the  length  of  the  entire  fin.     The  second  ray  is  branched,  its 


Fig.  3.— CYPSILURUS  agoo. 

lower  branch  the  longer,  and  reaches  to  within  from  1  to  2  times  the 
diameter  of  the  eye  to  the  tip  of  the  third  or  longest  ray.  The  suc- 
ceeding rays  rapidly  and  uniformly  diminish  in  length  to  the  ninth 
ray,  and  thence  more  rapidly  to  the  last. 

The  ventrals  reach  from  slightly  beyond  the  middle  to  the  end  of 
the  anal  base.  The  base  of  the  dorsal  is  contained  from  1|  to  li  in 
head;  that  of  the  anal,  2i  to  2f . 

Ck)lor  in  spirits  slaty  brown  on  back,  shading  to  silvery  on  lower 
parts  of  head  and  body;  when  scales  are  lost,  as  in  most  of  our  speci- 
mens, the  color  is  bluer  and  the  edges  of  the  scale  pouches  are  con- 
spicuously dark.  The  maxillary  is  dusky;  a  dark  band  is  on  eye 
around  and  above  upper  part  of  iris.  The  ventrals  are  white  on  lower 
surface,  on  upper  either  white  or  slightly  dusky  along  the  outer  rays; 
nearly  always  the  base  of  the  first  ray  is  dusky.  In  the  closed  pecto- 
ral the  upper  rays  to  their  tips  appear  lighter  than  the  median  rays, 
which  grow  gradually  darker  to  black  toward  their  tips.  The  mem- 
brane is  bluish  black,  fading  out  below  and  colorless  betwee|n  [wpf-p 


rays. 


CJolor  in  life  metallic  bluish  above. 
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The  above  description  is  taken  from  specimens  10  to  12  inches  long 
from  Nagasaki. 

Nmnerous  specimens  were  collected  at  Tsuruga,  Nagasaki,  Tokyo, 
Myiako  (north  of  Sendai),  Hiroshima,  Hakata,  Ononoichi,  and  Aomori. 

It  is  the  common  flying-fish  or  Tobis-Uwo  of  Japan,  abundant  all 
along  the  coast  in  the  summer.  It  is  subject  to 'a  number  of  varia- 
tions, but  all  specimens  examined  by  us  seem  to  belong  to  one  species. 
Exoccet/us  doderleinl  is  evidently  identical  with  Cypsilurua  agoo. 

{aguy  a  vernacular  name,  now  rarely  used.) 

XI.  CYPSILURUS  PCECILOPTERUS  (Cuvier  and  Valenciennes). 

ExoccOus  pcecUopterua  Cuvibr  and  Valenciennes,  Hist.   Poise.,  XIX,  p.   112» 

pi.  Dcxi;  New  Britain.— Guntheb,  Cat.  Fish.,  VI,  1866,  p.  291;  Formosa. 
ExoccUus,  sp.  No.  309,  Ishikawa,  Prel.  Cat.,  1897,  p.  18;  Hakodate. 

A  specimen  in  the  Imperial  Museum  at  Tokyo  is  probably  referable 
to  the  above  species.    The  following  notes  were  taken  on  this  specimen: 

Scales  42,  24  before  dorsal;  anal  short;  head  flattish  above;  body 
rather  plump;  pectoral  reaching,  to  middle  of  dorsal,  its  second  ray 
divided;  dorsal  low;  ventrals  reaching  past  front  of  anal. 

Color:  Ventrals  dusky  behind,  perhaps  faded;  dorsal  unspotted; 
pectorals  profusely  and  coarsely  spotted  with  black,  the  spots  unequal. 
According  to  Gunther  the  dorsal  has  12  or  13  rays,  the  anal  9,  the  dis- 
tance from  first  dorsal  ray  to  first  of  caudal  being  much  greater  than 
length  of  head. 

Described  from  a  stuffed  specimen,  10  inches  in  length,  taken  at 
Hakodate.  It  is  questionable  whether  this  species  is  really  identical 
with  O.  pwcihptet'm^  but  no  other  described  species  agrees  as  well. 

{noiKiXo^^  variegated;  nrepov^  fin.) 

12.    CYPSILURUS  HIRUNDO   (Steindachncr.) 

Exoccdus  hirundo  Stbindachner,  Ichthyol.  Mittheil.,  VIII,  1866,  p.  482,  pi.  nr, 
fig.  2;  Hongkong. 

Head  4i  in  length;  depth  6f.     Dorsal  12;  anal  9;  scales  about  53. 

Body  not  compressed,  about  as  wide  as  deep,  the  head  short,  widest 
at  a  level  with  upper  edge  of  pupil;  its  width  equal  to  distance  from 
edge  of  opercle  to  middle  of  eye.  Eye  two-fifths  longer  than  snout, 
contained  li  times  in  postorbital  part  of  head.  Lower  jaw  project- 
ing, the  tip  injured  in  our  specimen  and  the  barbels  missing.  The 
interorbital  space  is  wide  and  shallowly  concave,  its  width  a  little 
greater  than  the  diameter  of  the  eye.  Snout  short  and  broad  at  the 
anterior  margin  of  the  eyes;  its  width  is  three-fifths  of  its  length. 

The  pectoral  reaches  to  under  the  seventh  or  eighth  dorsal  ray.  Its 
upper  ray  is  undivided  and  is  contained  2i  times  in  the  length  of  head 
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and  body.  Itssecond  ray  is  divided,  the  under  ray  the  longer,  reaching 
to  within  a  diameter  of  the  eye  of  the  tip  of  the  third  or  longest  ray. 
The  ventrals  reach  to  the  base  of  the  lower  caudal  rays.  Their  base 
is  midway  between  their  tips  and  the  edge  of  the  opercle;  three  or 
four  of  its  outer  rays  grow  gradually  shorter;  the  outer  one  is  twice 
the  diameter  of  the  eye  in  length. 

Color  in  spirits  light  brown  on  back,  abruptly  silvery  on  head  and 
body  below  the  level  of  middle  of  eye.  The  maxillary  is  dusky  and 
the  suborbital  and  oj)ercular  regions  are  dusky  with  points  of  brown 
over  the  silver.  The  pectoral  is  jet  black,  changing  to  white  on  the 
lower  rays.  The  ventrals  are  colored  like  the  pectoral  and  with  lighter 
inner  rays.  The  dorsal  is  dusky  toward  the  ends  of  the  rays.  The 
posterior  fourth  of  the  anal  is  abruptly  black.  The  caudal  has  two 
dusky  spots,  which  appear  in  Dr.  Steindachner's  plate  of  this  species 
as  the  interspaces  between  two  white  spots.  The  caudal  peduncle  is 
dusky  above. 

This  description  is  taken  from  a  specimen  10  cm.  in  length  from 
Wakanoura. 

A  small  specimen,  36  mm.  in  length,  differs  in  having  the  pectoral 
reaching  only  to  below  the  third  dorsal  ray.  At  the  symphysis  is  a 
wide,  flat,  triangular  barbel,,  which  is  very  slightly  triiid  at  its  lower 
margin. 

This  species  is  apparently  identical  with  Exocwtn^  hirundo  described 
and  figured  from  Hongkong.     It  is  not  yet  recorded  from  elsewhere. 

{fdrundo^  swallow.) 

SUMMARY. 

Suborder  SYNENTOGNATHI. 

Family  1.  Belonid^ 

1.   Tylomrus  Cocco. 

1.  sc?ti»matoThynchm  (Bleeker);  Nagasaki,  Wakanoura. 

2.  gigavtem  (Schlegel);  Nagasaki,  Wakanoura. 

3.  coromandelicun  (Van  Hasselt);  Tsuruga,  Yokohama, 

4.  anaMoniella  (Cuvier  and  Valenciennes);   Yokohama,  Tokyo,  Matsushima  Bay, 

Hakodate. 

Family  IL  Hemiramphid^. 
2.  Hyporhamphus  Gill. 

5.  MLJari  (Schlegel);    Aomori,   Matsushima,   Tokyo,   Misaki,   Wakanoura,   Kobe, 

Uakata,  Nagasaki. 

6.  hurumeuti  Jordan  and  Starks;  Chikugo  River  at  Kunime. 

7.  japonicu8  (Brevoort). 
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Family  III.  Soombbbsocidjc. 
3.   Cololabw  Gill 

8.  mira  (Brevoort);  Awa,  Aomori,  Hakwiate,  Otam. 

Family  IV.  ExocxeriDJt. 
4.   KronauteM  Jordan  and  Evennann. 

9.  brachycephalxm  ((liinther);  Misaki. 

5.   Ci/psUurus  Swainson. 

10.  agoo  (Schlegel);  Aomori,  Tokyo,  Miyako  in  Rikuzchu,  Tsuruga,  Nagasaki,  Hipo- 

ehima,  Onomichi,  Hakata. 

11.  jHPcilaptenis  (Cuvierand  Valendennt*);  Hakodate. 

12.  hirundo  (Steindachner);  Wakanoura. 
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NOTES  ON  THE  OSTEOLOGY  AND  RELATIONSHIP  OF  THE 
FOSSIL  BIRDS  OF  THE  GENERA  HESPERORNIS  HAR- 
GERIA  BAPTORNIS  AND  DIATRYMA. 


By  Fredebio  A.  Lucas, 

Acting  Curator,  Section  of  Vertebrate  Fossils. 


Our  knowledge  of  the  few  Cretaceous  birds  that  have  been  discov- 
ered in  North  America  is  very  imperfect  in  spite  of  Professor  Marsh's 
memoir  on  the  Odontonithes;  their  origin  and  many  points  of  their 
structure  are  still  unknown  and  their  relationship  uncertain.  By  the 
kindness  of  Professor  Williston,  I  am  able  to  add  a  little  to  our  knowl- 
edge of  the  structure  of  Hesperonus  grdcUU  and  Baptorn'is  adveiixts^ 
while  the  acquisition  of  a  specimen  of  Hei^perornis  regalin^  by  the 
United  States  National  Museum,  enables  me  to  add  a  few  details  con- 
cerning that  species. 

CKANTUM  OF  HESPERORNIS  GRACILIS. 

The  example  of  JlesperoTnis  gra/yillH  belongs  to  the  University  of 
Kansas,  and  comprises  a  large  portion  of  the  skeleton,  including  the 
skull.  Unfortunately  the  neck  was  doubled  backward,  so  that  the 
skull  lay  against  the  pelvis,  while  portions  of  dorsal  and  sternal  ribs 
had  become  crushed  into  and  intimately  associated  with  the  ci*anium, 
80  that  it  was  impossible  to  make  out  the  shape  of  the  palatal  bones, 
provided  even  they  were  present.  This  was  particularly  unfortunate, 
as  information  as  to  the  character  of  the  palate  of  the  toothed  birds  is 
greatly  to  be  desired.  Theoretically,  the  arrangement  of  the  bones  of 
the  palate  should  be  somewhat  reptilian,  or,  if  the  struthious  })irds  are 
survivals,  the  palate  of  such  a  bird  as  Hesperornis  should  present  some 
dromseognathous  characters.  But,  as  was  pointed  out  by  D'Arcy 
Thompson,  the  skull  of  Ile^perornh  veg<illt<^  as  described  and  figured 
by  Marsh,  differs  very  considera})ly  from  that  of  an  ostrich,  and  the 
present  specimen  emphasizes  or  adds  to  the  ditferencos  already  noted. 
The  presence  of  depressions  for  supniorbital  glands  and  the  size  of  the 
sagittal  and  lambdoidal  crests  neither  denotes  affinities  with  grebes 
and  loons  nor  separation  from  struthious  forms,  since  these  characters 
are  associated  with  aquatic  and  predatory  habits  and  have  no  moi*pho- 
logical  value. 

Proceedings  U.  S.  National  Museum,  Vol.  XXVI— No.  1320..     c^i^iwo 
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Owing  to  tho  crushed  condition  of  the  smaller  bones  and  presence 
of  numerous  fragments  of  other  parts  associated  with  the  cranium,  it 
has  proved  impossible  to  ascertain  the  exa<'t  arningement  of  the  p>alatal 
bones,  although  it  is  apparent  that  this  was  quite  different  from  that 
found  among  existing  }>irds,  either  the  Droma30gnatha5  or  Eurhipi- 
durte.     While  the  head  of  the  quadrate  is  undivided,  the  body  of  tiie 


(C 


FlO.  l.—lNTERNAL  AND  EXTKRNAL  ASPECT  OP  LEPT  QUADRATE  OP  Hetperomis  ffTCCUU,  X  IJ. 

bone  is  slender  and  not  overlapped  and  held  in  by  a  descending  process 
of  the  squamosal;  and  these  are  important  characters,  especially  the 
latter.  The  short,  heavy  quadrate  of  the  Dromseognathae,  locked  in 
by  the  squamosal  so  as  to  he  practically  immovable,  is  a  decidedly 
reptilian  feature,  eminently  characteristic  of  the  group  and  widely  at 
variance  with  the  conditions  found  in  Hesperornis.  The  ascending  or 
lachrymal  process  of  IIesperm'}n4i  (jracilh  is  very  long,  quite  unlike 

that  of  llesperonim"  regal i^  as 
described  and  figured  hy  Pro- 
fessor Marsh."  Just  at  its 
junction  with  the  body  of  the 
quadrate  there  is  a  very  evident 
articulation  for  the  pterygoid. 
The  pterygoid  has  much  the 
same  general  shape  as  that  of 
Ile^'tperarnis  i^egalU^  but  differs 
from  it  slightly  in  details.  It 
is  a  small,  flat  bone,  roughk 
rhomboidal  in  outline  and  wnth  three  articular  surfaces,  for  the  quad- 
rate, basisphenoid,  and  palatine,  as  indicated  on  the  accompanying 
figures.  The  most  importiint  of  these  is  an  elliptical  facet  at  right 
angles  to  the  })ody  of  the  bone,  for  this  is  considered  to  bo  the 
facet  for  artii^ulation  with  the  ))asisphenoid,  and  this  is  connected  with 
the  (question  of  the  presence  or  absence  of  basipterygoid  processes. 
The  entire  under  surface  of  the  skull  is  considerably  cracked  and  com- 

«Dr.  Beticher,  who  has  kiudly  examined  the  Yale  specimen,  the  original  of  Pro- 
fessor Marsh's  figure,  writes  me  that  the  process  was  naturally  short  and  not  the 
result  of  any  breakage  of  the  suxKirior  margin.  ,     ^^^^^^ .  r> 
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Fig.  2. — Superior  and  inferior  vtews  op  right 
PTERYGOID  OF  JIe»p<rornii^  ffmriUs,  ;■,  U-  pi,  Artic- 
ulation OF  palatink;  r/,  articulation  of  quad- 
rate; H,  articulation  of  sphenoid. 
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pressed,  and  at  first  sight  there  appeared  to  be  no  surface  for  articu- 
lation with  the  facet  just  mentioned.  Close  inspection,  however, 
showed  on  the  left  side  an  apparent  articular  face  of  the  proper  size 
to  receive  the  flat,  articular  portion  of  the  pterygoid,  thougli  not  pro- 
jecting above  the  general  level  of  the  sphenoid.  The  basisphenoid  of 
Hesperornis  has  thus  absolutely  nothing  of  the  cruciform  shape,  due 
to  the  large,  projecting  basipterygoid  processes,  so  eminently  charac- 
teristic of  the  DromaK)gnath8e. 

Among  the  Dinornithidae,  Emeus,  and  Meionornis  have  compara- 
tively short  basi pterygoids,  but  even  in  these  birds  the  processes 
project  markedly  above  the  level  of  the  basisphenoid,  while  in  Hes- 
perornis this  bone  was  in  appearance  not  unlike  the  corresponding 
region  of  a  loon,  or  penguin.  The  third  articulation  on  the  pterygoid 
would  be  for  the  palatine,  but  it  is  not  easy  to  imagine  the  shape  of  a 
palatine  that  would  fit  such  a  surface  and  accord  with  the  rest  of  the 
bones.  The  bone  considered  as  a  palatine  by  Professor  Marsh  is  long 
and  slender,  with  an  articulation  indicated  on  one  side  at  about  one- 
third  the  length  of  the  bone;  a  somewhat  similar,  though  imperfect, 
bone  is  present  in  the  specimen  of  I/e^- 
percrfnis  regalis  belonging  to  the  United 
States  National  Museum,  but  neither  of 
these  seems  adjustable  to  the  present 
pterygoid.  In  the  present  instance  the 
pterygoid  lay  immediately  over  the  left 
quadrate,  but  in  spite  of  this  intimate    fig.  s.-sfppoaed  lachrymal  of  nespc.- 

.^.  ,^  iii^i...  r(/nn'it  rr</(iliM.    Slightly  RKnrcKD. 

association,  it  appears  probable  that  it 

is  from  the  right  side.  With  its  point  directed  backward  the  supposed 
palatine  articulation  would  ])e  })rought  on  the  anterior  side  and  in  the 
proper  position  for  union  with  the  palatine  and  vomer.  Such  a  dis- 
position would  give  an  arrangement  of  the  hones  of  the  palate  some- 
what analogous  to  that  found  in  the  Cassowary.  The  bone  heretofore 
supposed  to  be  a  palatine  may,  perhaps,  }>e  the  vomer,  although  it  is 
difficult  to  account  for  the  long  poi'tion  })ack  of  the  articulation. 
The  vomer  is  said  to  have  been  double,  and  judging  by  the  freedom 
of  most  of  the  bones  of  the  cranium  this  may  well  have  been  the  case. 
The  bone  figured  as  vomer  in  Odontornithes  appeals  rather  small  for 
that  of  so  large  a  bird  as  IleHpcvorniH  rcf/alis.  In  the  specimen  of 
Hesperornis  gracilis  under  considenition  no  bone  representing  the 
vomer  can  be  made  out,  nor  are  there  any  evidences  of  the  presence 
of  maxillo-palatines. 

By  one  of  the  curious  chances  of  fossilization,  the  fragile  sphenoid 
rostrum  has  been  preserved.  It  is  long  and  slender,  and  its  anterior 
portion  underlies  and  unites  with  the  mesethmoid  precisely  as  it  does 
in  Urinator,  there  ])eing  a  further  similarity  between  this  genus  and 
Hesperornis  in  the  large  size  of  the  interorbital  vacuity.     This  is  very 
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unlike  the  condition  prevailing  among  the  DromseognathaB,  in  which 
there  is  an  extensive  interorbital  ossification. 

Not  only  the  component  bones  of  the  lower  jaw,  but  the  majority  of 
those  included  in  the  cranium,  appear  to  have  been  free  from  one 
another^  with  the  exception  of  the  premaxillaB.  Whether  this  is  due  to 
the  age  of  the  individual  or  is  a  character  common  to  the  members 
of  the  genus  Hesperornis  can  not  now  be  decided;  nor  is  it  certain 
whether  or  not  this  freedom  extended  to  the  bones  of  the  brain  c&se, 
as  the  skull  of  Hesperornis  graciUs  has  this  portion  still  embedded  in 
the  matrix.  In  the  Yale  specimens  the  bones  of  the  brain  case  api>ear 
to  have  been  fused,  although  it  is  said  that  many  of  the  other  bones 
were  free. 

The  example  of  Ilesperoniis  regalis  in  the  United  States  National 
Museum  lacks  the  calvarium,  but  the  bones  of  the  jaw  are  quite  free 
and  so  are  two  supposed  to  be  the  lachrymal  and  nasal,  the  former  of 
which  is  here  figured. 

SHOULDER  GIRDLE  OF  HESPERORNIS  REGALIS. 

Turning  to  the  shoulder  girdle,  my  own  interpretation  of  this  portion 
of  the  skeleton,  based  on  material  in  the  United  States  National  Museum,** 
diflFers  somewhat  from  that  given  by  Professor  Marsh  in  the  memoir 
on  the  Odontornithes,  the  most  important  points  being  the  shape  of 
the  distal  end  of  the  clavicle  and  the  fact  that  the  scapula  and  cora- 
coid  do  not  lie  pnu'tically  in  the  same  plane,  but  the  angle  formed  by 
them  is  little  more  than  a  right  angle,  which  is  diflferent  from  what 
is  found  among  struthious  birds.  That  the  scapula  and  coi"acoid  are 
quite  free  from  one  another  and  possess  all  the  articular  faces  found 
in  corresponding  bones  of  birds  of  flight  is,  of  course,  well  known. 

While  the  open  angle  between  the  scapula  and  coracoid  of  struthious 
birds  was  used  by  Huxley  as  one  of  the  diagnostic  characters  of  the 
Ratita%  it  has  come  to  be  quite  generally  regarded  as  merely  due  to 
degeneration,  and  practically  a  question  of  mechanics;  as  the  coracoid 
shortened  the  proximal  end  of  the  scapula  would  be  lowered  and  the 
coraco-scapular  angle  opened,  until  with  a  greatW  abbreviated  coracoid 
the  scapula  was  almost  in  line  with  it,  as  in  Casuarius.  That  the  coraco- 
scapular  angle  in  Hesperornis,  a  bird  with  a  vestigial  wing,  is  less  open 
than  in  the  Dronueognathie  is  perhaps  still  a  question  of  mechanics. 
The  struthious  birds  are  heavy,  f4iort-lx>died  land  birds,  whereas  Hes- 
perornis was  a  long,  lithe,  proportionately  slender- bodied  diver,  and 
unless  the  entire  scapular  arch  was  reduced  the  scapula  could  not  l>e 
turned  upward  sufficiently  to  form  an  open  angle  with  the  coracoid. 
In  this  connection  it  may  ]>e  noted  that  in  Rhea,  which  has  a  rather 
long  coracoid,  the  sciipula  is  bent  abruptly  downward  a  short  distance 

«  This  f«i)ediiien  conn*H  from  the  gray  chalk,  and  the  bones  are  but  little  crashed  or 
distorted  by  pressure.  r^r ao  i  r> 
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above  its  union  with  the  coracoid  in  order  to  adapt  itself  to  the  curva- 
ture of  the  body.  The  suggestion  may  be  made  here  that  perhaps  the 
ankylosis  of  scapula  and  coracoid  which  occurs  among  struthious  birds 
may  be  of  more  value  than  is  usually  accorded  it.  This  ankylosis 
occurs  in  these  birds  only,  while  the  scapula  and  coracoid  are  in  young 
birds  suturally  united  as  in  dinosaurs. 

The  clavicle  terminates  distally  in  a  small,  slightly  cup-shaped 
expansion  which  articulates  with  a  small  facet  on  the  head  of  the 
coracoid.  This  is  quite  different  from  the  description  and  figures  in 
the  Odontornithes  where  the  clavicles  are  represented  as  pointed 
distally  and  articulating  with  the  precoracoid  process  only,  and  I  can 
only  suggest  that  the  specimens  examined  by  Professor  Marsh  were 
slightly  imperfect. 


Fig.  4.— Right  claviclb  and  pabt  op  bight  coracoid  of  ITettprromU  regalis,  natural  size.    Thr 

LINE  RHOWS  THE  KACKT  FOR  DISTAL  END  OF  CLAVICLE. 

The  proximal  ends  of  the  clavicles  appear  to  have  been  only  slightly 
apposed,  the  major  portion  of  the  articulating  surface  })oing  directed 
backward,  probably  for  union  with  the  anterior  end  of  the  sternum. 
We  have  in  Harris's  Cormorant  a  suggestion  of  how  this  condition  of 
things  may  have  been  brought  about,  for  in  this  flightless  bird  the 
keel  of  the  sternum  has  aborted  until  its  anterior  end  is  even  with 
the  anterior  end  of  the  body  of  the  sternum,  and  yet  the  keel  still 
supports  the  clavicles  as  in  other  cormorants.  This  is  an  extremely 
good  example  of  the  retention  of  a  morphologiail  chai*a(».ter  while 
the  entire  pectoral  girdle  is  undergoing  degeneration  and  has  ceased 
to  be  of  use. 

The  relations  of  the  bones  of  the  pectoml  arch  in  Hesperornis  sug- 
gest that  the  conditions  of  the  sternum  in  cormorants,  where  the  keel 
is  confined  to  the  anterior  portion,  may  represent  a  primitive  type  of 
sternum.  Very  similar  conditions  are  found  among  the  larger  species 
of  pterodactyls  where  the  body  of  the  sternum  is  smooth  but  a  large 
anterior  projection  is  present.  Digi^i,,^  by  ^OOg le 
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Following  the  doseriptioii  in  Odontornithes  Dr.  Gadow^'  writes  that 
in  H<\sp<^rornis  the  clavicles  articulate  with  the  precoracoid  process 
only.  Such  a  union  can  not  be  brought  about  in  the  specimen  in  the 
Ignited  States  National  Museum  while,  as  said  above,  there  is  a  very 
evident  union  between  clavicle  and  coracoid  as  shown  in  figure  4. 
The  impoi-tance  of  this  is  evident,  for  if  the  clavicles  ended  in  a  point 
and  articulated  only  with  the  precoracoid  the  shoulder  girdle  would 
have  a  strikingly  reptilian  facies;  as  it  is,  the  conditions  are  not  very 
unlike  those  found  among  existing  birds.  The  retention  of  a  cx)mplete 
clavicle  in  a  degenerate  shoulder  girdle  is,  however,  an  important 
point,  for  in  modern  birds  with  degenerate  wings  it  is  the  proximal 
part  of  the  clavicles  which  disappears,  leaving  the  heavier  distal  por- 
tion attached  to  the  coracoids.  The  complete  separation  of  the  clavi- 
cles and  the  fact  that  the  proximal  portion  is  much  the  heaviest  is  also 
a  generalized  condition. 

The  scapular  arch  of  Hesperornis  may  be  thus  defined:  Coracoid  and 
scapula  free  from  one  another,  preserving  all  articular  faces,  and 
forming  little  more  than  a  right  angle  with  one  another;  clavicles 
complete,  free,  without  scapular  process,  and  articulating  with  the 
coracoid.  In  struthious  birds,  on  the  other  hand,  the  scapula  and 
coracoid  are  ankylosed  in  the  adult,  bear  only  the  humeral  articulation, 
and  fonn  a  very  open  angle  with  one  another;  clavicles  absent  or 
vestigial  and  represented  by  distal  ends  only. 

In  skull  and  shoulder  girdle  Hesperornis  presents  an  interesting 
combination  of  characters,  on  the  one  hand  showing  generalized  fea- 
ture's and  on  the  other  close  resemlJances  to  modern  })irds.  Thus  we 
have  in  the  Cretaceous  a  bird  with  a  palatal  structure  quite  unlike  that 
of  any  struthious  bird  and  with  a  vestigial  wing  which  yet  preserves 
many  features  found  in  the  limbs  of  birds  possessed  of  the  power  of 
flight.  Add  to  this  that  no  struthious  bird  is,  as  yet  known,  from 
North  America, "^  and  we  have  an  argument  for  those  who  believe  that 
if  }>irds  did  not  have  a  diphylletic  origin  they  at  least  divided  into 
two  very  distinct  branches  early  in  their  career. 

In  Animals  of  the  Past  attention  was  first  called  to  the  fact  that 
the  tarsi  of  Hesperornis  were  directed  laterally  outward  almost  at 
right  angles  to  the  ]>ody,  instead  of  being  directed  downward  as  io 
other  birds.  This  is  brought  about  by  the  narrowness  of  the  pelvis 
and  straightness  of  the  femur  and  })y  the  outer  and  inner  condyles  o£ 
the  femur  being  on  the  same  level,  instead  of  the  outer  being  the  lowet 
of  the  two,  as  is  usually  the  case  among  swimming  birds.  A  simiW 
arrangement,  with  similar  results,  is  found  in  seals.  From  this  posi- 
tion of  the  tarsi  it  would  seem  that  the  legs  should  natumlly  have  beeJ 
moved  together,  like  a  pair  of  oars,  instead  of  alternately,  althougk 


"Newton'8  Dictionary  of  Binlt*,  p.  858. 

*See  that  part  of  this  paper  relatin^^Ji^^l^Q^^^^Q^e 
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this  may  not  have  been  the  case.  Having  such  a  disposition  of  the 
legs  combined  with  a  total  al)sonce  of  external  wings,  Hesperornis 
must  have  been  particularly  awkward  on  land  and  probably  came 
ashore  as  seldom  as  possible.  Related  to  this  peculiar  position  of  the 
legs,  it  is  suggested  that  the  breeding  habits  must  have  been  something 
like  those  of  the  grebe  and  loon  and  were  such  that  at  no  time  was  the 
bird  far  from  water.  Even  though  Hesperornis  was  a  marine  bird, 
there  is  no  reason  why  it  could  not  have  found  plenty  of  suitable 
nesting  places  at  once  easy  of  access  and  yet  beyond  reach  of  the  sea. 
That  Hesperornis  was  a  bird  of  cursorial  habits  before  it  took  to  the 
water  is  a  supposition  contradicted  by  every  part  of  the  skeleton. 
The  elongate  body,  shoi*t  femora,  and  great  development  of  the  outer 


Fio.  5.— Lateral,  palatal,  and  dorsal  views  op  the  anterior  portion  ok  the  cranfum  op  a 
YOUNG  cormorant,  Pholocrttcimix  un'lf,  showing  the  character  of  the  palate  and  ok  the 
narial  openings.  The  palatines  have  been  removed,  all  enlarged.  /,  Frontal;  I.  lach- 
rymal; inxp,  maxillopalatines;  ria,  nasal:  ptiu,  premaxillaries;  w,  sphenoid  rostrum. 

toe  are  all  oppo.sed  to  such  an  idea,  and  were  other  evidence  required 
it  is  supplied  by  our  present  knowledge  of  the  position  of  the  Tegs. 

A  few  words  may,  perhaps,  be  said  here  regarding  the  relationships 
of  Hesperornis.  The  alleged  colymbine  affinities  have  never  been 
apparent  to  me,  those  portions  of  the  skeleton  which  are  thought  to 
indicate  kinship  with  gre})es  and  loons  appearing  to  me  as  similarities 
of  structure,  connected  with  similarity  of  habits.  There  are  many 
points  of  resemblance  l>etween  Hesperornis  and  the  cormorants,  as  well 
as  between  Hesperornis  and  the  grebes,  such  as  the  shape  of  the  tibia, 
the  presence  of  a  large  patella  pierced  for  the  ambiens  and  functioning 
as  a  cnemial  process,  and  the  arrangement  of  the  bones  of  the  pectoral 
arch.  As  for  the  cranium,  all  these  biixls — Hesperornis,  grebes,  and 
cormorants — are- holorhinal  and  schizognathous.     Iijigittobpormorants 
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the  nostrils  are  intermediate  in  form  between  a  typical  holorhinal  and 
schizorhinal  nostril,  being-  elon^te  and  posteriorly  somewhat  angular, 
while  they  lie  well  in  advance  of  the  posterior  termination  of  the  pre- 
maxillaries.  That  Hesperornis  was  schizognathous  is,  of  course,  uncer- 
tain. The  figures  accompanying  this  show  the  nostril  and  palate  of  a 
young  nestling  of  Pfialacrocorax  urile^  and  similar  conditions  prevail 
in  the  young  of  P.  dilopus.  The  desmognathism  of  the  cormorants  is 
clearly  a  secondary  condition  and  is  not  brought  about  until  some  time 
after  hatching.  The  closing  of  the  nostril  does  not  take  place  until 
very  much  later,  or  apparently  just  before  the  young  takes  to  the 
water.  As  previously  noted  by  Mr.  Pycraft,  a  trace  of  the  nostril 
remains  in  the  shape  of  a  minute  orifice  closed  by  horn.  My  own 
interpretation  of  the  maxillo-palatines  differs  from  that  of  Mr.  Pycraft, 
a  fact  which  I  regret,  as  he  is  usually  right;  but,  in  the  present  instance, 
the  maxillo-palatines  are  so  clearly  defined  in  the  nestling  that  I  have 
no  choice  in  the  matter.  The  collections  of  the  United  States  National 
Museum  include  a  large  number  of  species  of  cormorants  and  a  series 
of  skulls  representing  individuals  from  the  time  of  hatching  up  to 
shortly  before  the  young  take  to  the  water,  and  it  is  upon  this  series 
that  I  have  based  my  conclusions. 

That  Hesperornis  should  stand  in  the  direct  line  of  ascent  of  the 
grebes  is,  of  course,  quite  out  of  the  question,  as  it  would  imply  the 
derivation  of  a  modern  bird  of  flight  from  a  degenerate,  flightless 
form.  That  the  two  may  have  had  a  common  ancestor  is  an  entirely 
different  proposition,  l)ut  if  such  be  the  case  we  must  go  far  back  in 
time  to  seek  for  this  hypothetical  form.  And  it  must  ever  be  borne 
in  mind  in  dealing  with  V)irds  that  our  knowledge  of  early  forms  is 
extremely  slight,  so  that  we  hav'c  a  very  small  foundation  of  facts  for 
a  very  large  edifice  of  theory,  a  pyi-amid  resting  on  its  apex,  as  it  were. 
Our  knowledge  is  indeed  so  limited  that  what  we  are  pleased  to  term 
theory  i.«  really  little  better  than  speculation. 

HARGERIA,  new  genus. 

He^p^'^'mmh  (jracUh  differs  so  nmch  from  its  larger  relatire  that  it 
should  be  placed  in  a  distinct  genus,  for  which  the  name  Hargeria  is 
proposed  in  honor  of  Mr.  Oscar  Harger,  who  was  one  of  Professor 
Marsh's  assistants  at  the  time  of  his  investigations  of  the  toothed  birds, 
and,  as  noted  in  the  preface  to  Odontornithes,  rendered  valuable  aid 
in  its  preparation.  The  most  important  character  is  the  size  of  the 
quadrate  and  length  of  the  ascending  process,  and  in  birds  this  means 
much,  as  there  is  a  remarka})le  constancy  in  the  shape  of  this  lx)ne 
among  related  forms. 

As  contrasted  with  lTeHpir(rrniH  the  genus  Ilarger'ui  may  le  defined 
as  follows:  Quadrate  with  a  large,  upwardly  directed  lachrymal  pro- 
cess; processes  of  nasals  short;  length  of  femur  moi^^^tJj^fi^Lwice  its 
greatest  width  across  the  head.  ^  ^^    ^ 
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BAPTORNIS    ADVENUS. 

The  skull  of  this  bird  is  still  unknown,  so  that  we  do  not  know  posi- 
tively whether  or  not  it  had  teeth,  although  this  is  probably  the  case. 
Neither  do  we  know  the  relationship  between  Baptornis  and  Hesper- 
ornis;  both  were  flightless  aquatic  birds,  but  the  structure  of  the  limbs 
shows  that  at  least  they  belong  in  sej)arate  familicvS. 

The  body  appears  to  have  been  stout,  the  neck  long  and  slender,  the 
individual  vertebne  being  much  more  elongate  than  in  Hesperornis, 
approaching  in  this  respei^t  Plotus  or  Podiceps. 

The  vertebra?  present,  unfortunately,  are  not  consecutive,  a  portion 
only  of  the  cervicals  being  present,  while  some  of  the  doi'sals  belong 
to  the  anterior  portion  of  the  series  and  others  to  the  posterior  part. 
The  hypapophyses  appear  to  have  been  developed,  much  as  in  Hesper- 
ornis, well  forward  in  the  dorsal  region,  in  contrast  to  what  occurs  in 
modern  water  birds,  such  as  penguins,  auks,  and  loons,  in  which  the 
hypapophyses  begin  immediately  in  advance  of  the  sacrum  and  are 
longest  about  the  middle  of  the  series. 

This  would  throw  the  center  of  eflfort  farther  forward  in  the  old 
diving  birds  than  in  modern  species,  and  may  be  due  to  the  use  of 
the  muscles  either  while  capturing  fish  or  in  moving  about  on  land. 

The  synsacrum  seems  to  have  comprised  ten  vei'tebra%  but  this  is 
not  certain,  the  first  of  which  belongs  to  the  dorsal  series  and  bore  a 
rib.  The  sacnim  of  Hesperornis  contained  fourteen  vertebrse.  Noth- 
ing of  the  pelvis  is  present  save  the  anterior  portion  of  an  ilium,  and 
this,  although  weathered,  resembles  the  corresponding  portion  of  the 
ilium  of  Hesperornis.  The  dorsal  vertebrsB  were  all  free,  and  so  were 
the  ossa  innominata  in  both  Baptornis  and  Hesperornis,  but  this  free- 
dom is  to  be  regarded  as  due  to  the  aquatic  habits  of  these  birds  and 
not  as  morphological  characters.  While  the  bones  of  aquatic  animals 
are  heavier  than  are  those  of  land  animals,  ossification  and  union 
between  contiguous  parts  takes  place  much  more  slowly,  and  in  such 
strictly  aquatic  birds  as  the  penguin  and  great  auk  the  dorsal  vertebrae 
and  ossa  innominata  are  similarly  free. 

The  coracoid  is  rather  wide  and  thin,  much  longer  than  that  of 
Hesperornis,  and  apparently  without  a  precoracoid  process  or  perfo- 
ration; an  articulation  is  present  for  the  reception  of  the  clavicle,  but 
this  latter  bone  was  not  preserved. 

Only  the  proximal  portion  of  one  scapula,  the  left,  is  present;  this 
indicates  a  stout  bone,  and  there  is  a  suggestion  that  it  may  have 
expanded  distally,  as  in  penguins,  but  this  is  suggested,  nothing 
more. 

The  humerus  is  short,  round  in  section,  and  considerably  curved,  as 
in  Apteryx.  Although  the  proximal  end  is  lacking,  it  seems  to  have 
been  not  far  from  4  inches  (100  mm.)  long.  The  radius  and  ulna  are 
extremely  short,  measuring  but  three-fourths  inch  (20  mm.)  in  lengths 
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Fig,  6.— Right  coracx)Id  and  portion  op 
LEFT    scAPi'LA    OF    Baptomts    advcTius, 

NATURAL  SIZE. 


The  extraordinary  thing  about  them  is  that  short  as  they  are  they  are 
perfectly  formed  and  possess  the  muscular  insertions  of  much  larger 
bones,  while  it  is  evident  that  the  bones  of  the  manus  were  also  pres- 
ent. This  is  quite  different  from  Hesperomis,  in 
which  the  humerus  is  rather  long  and  straight,  and 
the  bones  of  the  forearm  and  manus  absent;  it  carri^ 
to  an  extreme  conditions  foimd  in  the  great  auk,  a 
bird  in  which  the  forearm  is  much  reduced,  though 
still  functional.  Baptornis  thus  pre- 
sents the  peculiarity  of  a  forearm  of 
diminutive  size,  whose  bones  are  per- 
fectly formed,  bear  the  muscular  im 
pressions  of  much  larger  wing  bones, 
and  imply  the  presence 
of  quill  feathers,  and  not 
improbably  the  use  of  the 
wings  in  conjunction  with 
the  feet  in  aquatic  loco- 
motion. In  other  birds 
in  which  the  wings  have 
undergone  extensive  reduction,  such  as  Rhea  and  Struthio, 
to  say  nothing  of  Apteryx,  the  radius  and  ulna  lack  the 
well-defined  form  and  muscular  ridges  of  Baptornis. 

The  femur,  while  short  and  stout,  has  nothing  of  the 
squareness  shown  by  Hesperornis,  but  resembles  rather 
that  of  a  loon  on  a  more  massive  scale.  The  greater 
trochanter  is  slightly  raised  above  the  level  of  the  head 
of  the  femur,  and  the  outer  condyle  extends  below  the 
level  of  the  inner;  the  antitrochant(^r  also  appears  to  have 
looked  slightly  downward,  so  that  the  position  of  the  leg 
in  swimming  was  doubtless  like  that  of  existing  water- 
fowl. This  is  the  ordinary  arrangement  and  would  not 
be  specially  mentioned  but  for  the  fact  that  it  is  the 
reverse  of  these  conditions,  coupled  with  the  character  of 
the  tibio-tarsal  joint  that  causes  the  tarsus  of  Hesperornis 
to  stand  out  almost  at  right  angles  to  the  body.  The 
procnemial  process  of  the  tibia  is  higher  than  in  Hesper- 
ornis, and  the  large  patella  appears  to  have  articulated 
on  one  side  of  this,  somewhat  as  in  grebes,  and  not  as  in 
penguins  and  cormorants,  where  the  patella  functions  as 
a  cnemial  process.  The  patella  is  large,  of  a  modified  tri- 
hedral form,  and  has  a  large  perforation  for  the  ambiens. 
The  taxonomic  value  of  such  a  perforation  is  lessened  by  the  fact  that 
among  cormorants  such  a  perforation  is  present  in  some  spexdes  and 
absent  in  others,  and  while  this  may  prove  to  be  correlated  with 
other  characters  the  available  material  does  not  show  thi^-QLC 


Fig.  7.— Left  hv- 
MARrs,  RADirs 
AND     ULNA     or 

Baptomut     tvl- 

Vfntt«,  NATURAL 
SIZE. 
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The  tarsus  is  stout  and  somewhat  compressed  laterally;  although 
weathered  there  appear  to  have  been  no  tendinal  grooves,  much  less 
any  tendinal  foramina,  these  last  marking  a  degree  of  tarsal  specializa- 
tion vastly  higher  than  was  possessed  by  any  Cretaceous  bird.  If  it  is 
permitted  to  borrow  a  little  of  the  style  of  W.  K.  Parker  it  might  be 
said  that  the  early  birds  show  a  great  deal  of  reptilian  coarseness  in 
their  articulations,  and  lack  the  detail  and  sharpness  of  finish  that 
came  later  and  marks  a  higher  degree  of  specialization.  The  lower 
end  of  the  tarsus  bears  a  faint  imprint  of  the  presence  of  the  small 
first  digit,  but  still  as  much  as  exists  in  some  ducks.  The  phalangeal 
articulations  are  narrow,  indicating  compressed  digits;  this  is  also 
shown  by  the  proximal  fragment  of  a  median  digit.  Compressed 
digits  are  now  associated  with  lobate  feet,  and  thus,  so  far  as  we  know, 
the  lobate  foot  preceded  the  webbed  foot  in  point  of  time.  Our 
knowledge  of  early  birds  is,  however,  so  trivial  that  it  is  scarcely 
worth  while  to  make  any  generalizations  on  this  subject,  the  more  that 
there  is  no  reason  why  the  two  types  of  foot  may  not  have  been  evolved 


Fig.  8.— RHiHT  padella  op  Baptomh  advninx,  natural  size. 

independently  of  one  another.  The  waders  indeed  suggest  that  the 
evolution  was  independent,  as  this  group  shows  the  beginning  of  such 
feet  in  such  forms  as  the  phalarope  and  avocet. 

In  the  length  of  the  coracoid  and  absence  of  a  precoracoid  process; 
in  the  existence  of  a  complete  though  greatly  reduced  wing;  the  short- 
ness of  the  sacrum;  proportions  of  the  leg  bones  and  position  when  in 
use,  Baptornis  is  very  different  from  Hesperornis  and  more  like  exist- 
ing birds.  In  the  slender  cervicals,  arrangement  of  tibia  and  patella, 
and  general  structure  of  the  leg  Baptornis  is  more  like  a  grebe  than 
is  the  contemporary  Hesperornis,  and  if,  with  the  small  amount  of 
material  available,  it  is  deemed  essential  to  establish  any  connection 
between  groups  of  existing  and  fossil  birds  it  is  suggested  that  the 
ancestors  of  Baptornis  are  much  more  likely  to  have  been  also  the 
progenitors  of  the  Colymbine  group  than  are  those  of  Hesperornis. 

It  is  certain,  as  said  near  the  beginning  of  the  notes  on  Baptornis, 
that  this  bird  belongs  in  an  entirely  different  famil}^  from  Hesperornis, 
and  if  it  is  ever  given  to  us  to  know  more  of  the  bird  it  may  prove 
to  belong  in  a  separate  order. 
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THE    POSITION  OF  DIATRYMA. 

Diatryirm  gigardea^  from  the  Ek)cene  of  New  Mexico,  was  placed 
with  the  struthious  birds  by  Professor  Cope,  mainly,  it  would  appear, 
on  account  of  its  size,  since  he  points  out  some  diflferences  between 
the  tarsus  and  that  of  the  ostrich  and  emeu,  and  notes  resemblances 
between  the  distal  articulations  and  those  of  Gastornis.  At  the  time 
Diatryma  was  described  the  great  South  American  Stereomithes  had 
not  been  discovered  or  Professor  Cope  would  doubtless  have  instituted 
comparisons  between  them  and  Diatryma. 

Unfortunately,  the  type  and  only  specimen  of  Diatryma  is  a  frag- 
mentary tarsus,  while  the  only  material  at  hand  representing  the 
Stereomithes  is  an  indifferent  cast  of  Brontornis.  Still  there  are  suf- 
ficient resemblances  between  the  two  to  warrant  the  suggestion  that  if 
material  comes  to  light  it  will  be  found  that  the  affinities  of  Diatryma 
are  with  the  Stereomithes  and  not  with  the  Dromseognathse. 

There  is  nothing  more  improbable  in  the  North  American  origin  of 
the  Stereomithes  than  in  the  similar  origin  of  the  large  edentates  and 
llamas,  both  of  which  are  subscribed  to. 

For  the  present  there  seems,  to  be  no  evidence  of  the  occurrence  of 
any  large  dromseognathous  bird  in  North  America,  and  the  presence 
of  the  tinamous  may  be  regarded  as  the  northward  extension  of  a 
southern  fauna. 
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REDISCOVERY  OF  ONE  OF  HOLBROOK'S  SALAMANDERS. 


By  Leonhard  Stejnegeb. 
Curator,  IHvigum  of  EeptUes  and  Batrachians, 


Among  the  many  synonyms  usually  cited  under  Desmoffna,  u&fuBca 
(Rafinesque),  Salamandra  gtutdrima^aulata  oi  Holbrooke  has  oeen  con- 
sidered as  belonging  to  this  species  without  a  shadow  of  a  doubt.  An 
even  dozen,  old  and  young,  salamanders  from  North  Carolina  recently 
acquired  by  the  United  States  National  Museum  seem  to  indicate  that 
Holbrook's  name  belongs  to  a  species  well  separated  from  Desmoq- 
nathtis  fusca  and  in  some  respect  approaching  D.  nigra.  It  may  be 
formally  recharacterized  as  follows: 

DESMOGNATHUS  QUADRIMACULATA  (Holbrook). 

1842.  Saiamandra  quadrimaculata  Holbrook,  North  Am.  Herpet.,  2  ed.,  V,  p.  49, 
pi.  xni. 

Type  locality. — Georgia  and  the  Carolinas. 

ZHdgnosis. — ^Top  and  sides  of  head  roughly  granular;  dentition 

essentially  like  D.  fusca;  head  broad,  its  width  less  than  5  times  in 

distance  from  tip  of  snout  to  groin;  body  short,  distance  between  tip 

'  of  digits  of  adpressed  limbs  about  one-half  the  distance  from  tip  of 

\  mandible  to  gular  fold;  13  costal  folds;  chest  and  belly  in  adult  more 

or  less  uniform  slate  color  (in  alcohol). 

Spedmena  examined.— Csit.  Nos.  30891-30902  U.S.N.M.;   from  a 
,  small  stream  flowing  into  the  Catawba  River,  between  Linville  and 
I  Blowing  Rock,  North  Carolina,  collected  September,  1902,  by  State 
entomologist  Mr.  Sherman.* 

Remarks. — As  already  said  this  species  approaches  D.  nigra  in  sev- 
eral features,  for  instance,  in  the  shape  of  the  head,  but  especially  in 
its  shortness  of  body  and  tail.  Like  this  species  it  is  also  much  larger 
than  D.  fvsca.    The  number  of  costal  folds  is  somewhat  variable, 

« North  Am.  Herpet.,  2  ed.,  V,  1842,  p.  49,  pi.  xm. 

^I  have  learned  since  from  Mr.  Sherman  that  these  specimens  were  taken  in  a 
pool  on  the  side  of  Grandfather  Mountain,  probably  the  same  one  whence  came  the 
types  of  Dr.  J.  Percy  Moore's  Leurognathus  marmorata.  In  view  of  this  I  had  the 
skull  of  one  of  my  specimens  cleaned,  but  found  it  to  be  that  of  a  typical  Desmognathua. 
There  is  consequently  no  possibility  of  Doctor  Moore's  species  being  the  same  as  the 
one  here  described. 

Proceedinos  U.  S.  National  Museum,  Vol,  XXVI-No.  1321.^  by  VjOOglC 
Proc.  N.  M.  vol.  xxvi— 02 38  ^^ 
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though,  on  the  whole,  intermediate  between  D.  nigra  and  fusca.  In 
some  respects  it  is  also  intermediate  in  color,  as  the  upper  side,  on 
the  whole,  is  more  like  that  of  D.  fmca^  while  the  under  side  is 
approaching  that  of  D,  nigra. 

The  granulation  of  the  skin  of  the  head  is  quite  characteristic.  In 
a  large  series  of  D.  fitaca  and  nigra  it  was  found  to  be  perfectly 
smooth,  more  or  less  pitted  with  minute  pores.  In  all  the  twelve  spec- 
imens of  what  I  take  to  be  D.  guadm^imaculxita  the  skin  on  top  of  the 
head  as  well  as  on  the  sides  of  the  face,  notably  the  sides  of  the  upper 
jaws,  is  distinctly  granular,  resembling  grain  leather,  and  this  pecul- 
iarity is  equally  pronounced  in  old  and  young  specimens  alike. 

That  the  specimens  here  mentioned  really  belong  to  HolbrooVs 
D.  guadriniaculata  seems  certain.  So  far  as  proportions  of  body  and 
limbs  are  concerned,  Holbrook's  plate  agrees  perfectly  with  our  spec- 
imens. The  squarish  spots  in  the  figure  appear  considerably  more 
regular  than  in  the  specimens  before  us,  among  which  there  is  a  very 
great  individual  variation  in  this  xespect,  but  the  dorsal  pattern  of  a 
couple  of  the  medium-sized  specimens  is  sufficiently  close  to  show  that 
they  belong  to  Holbrook's  species. 
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a  new  procelsterna  from  the  leeward  islands, 
hawauaN  group. 


By  Walter  K.  Fisher. 


During  the  post  spring  the  U.  S.  Fish  Commission  steamer  Albatross^ 
while  engaged  in  deep-sea  dredging  in  Hawaiian  waters,  made  a  trip  to 
Laysan  Island,  and  on  the  return  voyage  stopped  at  Necker  Island 
(latitude  23°  35'  24"  N. ;  longitude  164^  41'  W.).  Here  the  naturalists 
of  the  Expedition  were  landed.  Almost  at  once  we  noticed  a  little 
gray  tern  about  the  rocks,  and  promptly  secured  specimens.  The 
same  species  had  previously  been  seen  at  sea  near  the  French  Frigate 
Shoals,  to  the  westward.  The  tern  proved  to  be  a  new  species  of  the 
genus  ProceUtema  Laf  resnaye,*  and  is  here  described. 

I  wish  to  record  my  best  thanks  to  Mr.  Witmer  Stone,  of  Philadel- 
phia, Pennsylvania,  for  kindly  cx)mparing  the  type  with  that  of  AtunLs 
cmcreus  Gould  {=  ProceUtenia  cinerea)  and  for  giving  me  measure- 
ments, and  notes  on  the  literature  appertaining  to  P.  cendea  (Bennett) 
and  P,  cinerea  (Gould).  I  am  also  indebted  to  Mr.  Robert  Ridgway,  of 
the  U.  S.  National  Museum,  for  the  loan  of  a  specimen  of  P,  cerulea  and 
one  of  P.  cinerea^  which  have  been  of  the  greatest  value;  to  Mr.  J.  O. 
Snj^der,  who  shared  the  discoveiy  with  the  writer;  and  not  least  to 
Dr.  Charles  H.  Gilbert,  chief  of  the  expedition,  who  encouraged  in 
every  possible  way  the  ornithological  side  of  our  work. 

PROCELSTERNA  SAXATILIS,  new  species. 
NECKER  ISLAND  TERN. 

Specific  cJuiracters, — Nearest  Procelstema  cinerea  (Gould)  but  more 
bluish  in  color,  with  darker  upper  parts,  darker  breast,  sides,  flanks, 
and  lower  tail  coverts,  and  with  pearly  gray  under  wing  coverts 
(instead  of  white  of  ci7ierea)^  shorter  and  slenderer  bill,  and  shorter 
wings. 

7y^^— Adult  male,  No.  188651,  U.S.N.M.;  Necker  Island  (longi- 
tude 164^  41'  W.;  latitude  23°  35'  24"  N.),  Hawaiian  group.  May  31, 
1902;  collected  by  Walter  K.  Fisher;  orig.  no.  143. 

^Maj.  de  ZooL,  (2),  Ois.,  pi.  XXIX,  rum  descript.  (1842).  Type  Sterna  certUea 
Bennett. 

Proceedings  U.  S.  National  Museum,  Vol.  XXV|-No-ifi^^.-y^^^5^1^ 
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Geographic  distribution. — Necker  Island,  French  Frigate  Shoals, 
and  Bird  Island,  of  the  Leeward  Islands,  Hawaiian  group. 

Description  of  type. — ^Male  adult.  Bill  black.  Pileum  and  fore  part 
of  cervix,  lores,  chin,  and  throat  clear  light  gray  (about  No.  8  or  9  of 
Ridgway'y  nomenclature),  shading  to  darker  (between  French  gray 
and  cinereous)  on  nape,  cheeks,  and  sides  of  neck,  and  passing  into  a 
trifle  lighter  gray  (No.  7)  on  sides,  hind  part  of  jugulum,  breast,  flanks, 
and  lower  tail  coverts.  Fore  part  of  jugulum  and  central  portion  of 
abdomen  pure  white,  blending  into  surrounding  gray  of  sides  and 
breast.  The  breast  is  almost  as  pale  centrally  as  the  pileum,  but 
becomes  gradually  darker  on  sides,  shoulders,  sides  of  neck,  and  malar 
region  inclosing  the  conspicuously  lighter  throat  and  white  jugular 
patch.  An  orbital  ring  is  black  in  the  anterior  two-thirds  of  upper,  in 
whole  of  forward,  and  first  third  of  lower  portion,  and  pure  white  for 
the  remainder.  The  black  and  white  are  conspicuous,  being  from  1  to  2 
millimeters  wide.  A  small  white  area  occurs  just  above  black  portion 
of  orbital  ring  on  "eyebrows."  The  gray  of  the  nape  and  hind  neck 
and  shoulders  shades  gradually  into  a  darker  and  less  bluish  gray  over 
the  mantle  (about  gray  No.  6,  or  slightly  darker),  which  darkens  into 
a  decidedly  ashy  gray  (between  slate  gray  and  mouse  gray)  on  wing 
coverts.  Secondaries  conspicuously  edged  with  white.  The  feathers 
of  the  mantle  are  vermiculated  with  almost  obsolete  bars  of  lighter 
gray  (present  also  in  cinerea  and  cer^ilea)^  which  show  plainly  in  favor- 
able lights.  Primaries  dark  slate  color,  an  Indistinct  light-gray  wedge 
on  the  inner  web  of  the  first  three  primaries  (reaching  to  within  25 
mm.  of  tip  on  first),  less  conspicuous  on  fourth,  and  represented  on 
remainder  by  an  indistinct  lighter  edging.  Shafts  of  primaries  very 
dark  sepia.  Under  wing  coverts  pearl  gray,  whitish  at  bend  of  wing. 
Rump,  upper  tail  coverts,  and  rectrices  like  mantle.  Inner  web  of 
each  rectrix  edged  with  pale  gray  distally,  becoming  almost  white 
proxunally  (less  extended  than  in  cinerea).  Legs  in  life  dull  sepia 
black,  paler  toward  and  on  tibiro  and  toes,  webs  creamy  flesh  color, 
rather  lifeless,  with  an  indefinite  edging  of  sepia  next  to  toes.  Iris 
deep  sepia,  pupil  black. 

Measurements  of  tj-pe  in  millimeters:  Length  in  flesh,  285;  wing, 
186;  tail,  113;  culmen,  26;  depth  of  bill  at  nostril  (post,  end),  5.5; 
bill  from  nostril,  17.5;  tarsus,  25;  middle  toe,  32. 

Adidtfenmle.—Cotji^e,  No.  188652,  U.S.N.M.  In  color  like  the 
male,  but  a  trifle  smaller.     (For  size  see  table  of  measurements.) 

Imumture. — (Female)  cotype.  No.  188653,  U.S.N.M.  Upper  paii» 
as  a  whole  darker  than  adult;  the  pileum  of  dark  feathers  edged  with 
gray,  giving  a  mottled  appearance;  mantle  darker  and  more  ashy  than 
adult,  lacking  faint  bars  except  on  longest  tertials.  Inner  tertials  and 
upper  tail  coverts  edged  with  light  gray.  Lower  parts,  as  a  whole, 
lighter  than  adult,  being  white  except  an  illy  defin^  Mn^l  aci-oss 
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breast  and  on  throat,  which  parts  are  grayish.  Sides  of  head  and 
neck  darker  than  adult.  Black  portion  of  orbital  ring  much  wider 
and  more  conspicuous  than  white.  White  area  over  orbital  ring  as 
in  adult.  Malar  stripe  white.  Measurements  in  millimeters:  Wing, 
157;  tail,  80;  culmen,  17;  tarsus,  23. 

Nestling. — Recently  hatched  (male)  cotype,  No.  188654,  U.S.N.M. 
Completely  covered  with  soft  down.  Pure  white  below.  Crown 
white,  sides  and  back  of  neck  very  pale  buffy.  Ends  of  wings  white; 
inner  portion  of  alar,  and  the  humeral  and  spinal  tracts  brownish  gray 
(down  white  at  tips  and  brownish  gray  below).  Feet  greenish  gray, 
bill  black. 

Egg, — Bluntly  ovate  and  broadly  elliptical  ovate  (two  specimens). 
Ground  color  dull  creamy  white;  in  one  specimen  not  thickly  marked 
with  roundish  rod-shaped,  Y-shaped,  U-shaped  and  irregular  small 
spots  of  clay.  Color,  light  sepia,  and  wood  brown,  shell  marks  show- 
ing various  shades  of  bluish  gray.  In  this  specimen  the  spots  are 
rather  evenly  distributed  over  the  whole  egg.  The  other  specimen 
has  more  numerous  smaller  and  more  regular  spots  about  the  size  of 
•  dust  shot,  which  are  scattered  over  the  whole  egg,  but  are  thicker  at 
the  blunt  end.  The  gray  spote  are  larger  and  more  numerous  than  the 
brown  ones.  The  two  specimens  measure  36.5  by  26  and  39  by  27 
millimeters. 

In  some  respects  the  present  form  is  intermediate  between  Procd- 
sterna  cerulea  (Bennett)  and  P.  dnerea  (Gould).  This  is  true  of  the 
size,  in  a  general  way,  and  also  of  the  color  of  the  under  parts.  The 
under  parts  of  cerulea  are  fully  as  dark  as  the  back,  which  (in  an  old 
skin  collected  by  T.  R.  Peale,  Dog  Island,  Low  Archipelago)  is  more 
ashy  than  that  of  aaxatilis.  ProceUtema  saxatUis  shows  its  closer 
relationship  with  dnerea  in  the  light  lower  parts  and  light  gray 
wedges  on  the  four  outer  primaries.  As  mentioned  above,  however, 
it  is  smaller  than  dnerea^  with  conspicuously  shorter  wing,  and 
shorter  and  slenderer  bill.  The  under  wing-coverts  are  pearl  gray 
instead  of  white,  and  the  breast,  sides,  and  lower  tail-coverts  are 
decidedly  gray,  whereas  in  dnerea  the  lower  parts  are  almost  white 
and  entirely  so  on  the  belly  and  lower  tail-coverts.  The  general  tone 
of  the  plumage  of  dnerea  is  ashy,  but  in  saxatilis  it  is  bluish. 

We  first  saw  this  handsome  tern  off  the  French  Frigate  Shoals, 
between  Necker  and  Laysan.  Here  it  undoubtedly  nests  on  a  precipi- 
tous rock,  which  rises  125  feet  above  the  sea.  It  was  at  this  locality 
that  Henry  Palmer,  Rothschild's  collector,  mentioned  seeing  a  little 
gray  tern,"  which  he  was  unable  to  secure.  He  probably  meant  the 
present  species. 

We  found  Procelstema  aaxutilis  very  soon  after  we  landed  on 

0 Avifauna  of  Laysan,  etc.     By  Walter  Eothschild  (Henry  Palmer's  Diary,  Pt.  1, 
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Necker,  May  31.  Necker  is  a  dark,  forbidding,  rather  precipitous 
rock  of  volcanic  origin,  attaining  a  height  of  300  feet.  It  is  aboat 
seven-tenths  of  a  mile  long  and  is  shaped  like  a  rude  fishhook,  the 
"shaft"  extending  nearly  east  and  west,  the  ''barb"  being  a  rugged 
peninsula  extending  toward  the  northeast  and  inclosing  a  rocky  and 
turbulent  cove.  The  island  is  entirely  composed  of  lava,  mostly  of  a 
sooty  gray  or  black,  with  streaks  of  dull  dark  red  through  it.  The 
sides  of  the  rock,  though  steep,  ai-e  intricately  terraced,  especially  on 
the  northeast  point,  where  there  are  a  series  of  shelves  and  all  sorts 
of  knobs  and  crannies,  .making  the  island  ideally  fitted  for  the  occupa- 
tion of  birds. 

The  Necker  Island  tern  was  found  to  be  fairly  common  on  Necker, 
but  not  so  abundant  as  Sterna  fvliginosa  or  Gygis  aJha  Idttlitzi,  We 
first  noted  them  perched  pn  the  rocks  near  what  was  probably  their 
nesting  site,  and  recognized  them  as  the  curious  little  terns  we  had 
seen  off  the  French  Frigate  Shoals.  A  single  i^g^  is  laid  in  a  shallow 
recess  of  the  rock,  but  no  nest  is  made;  a  few  sticks  and  stray  feathers 
only  are  sometimes  gathered.  The  eggs  were  not  common.  The 
terns  usually  perch  on  the  rocks  somewhere  near  the  ''nest,"  and  it 
was  diflScult  to  find  a  bird  on  the  egg.  In  fact  only  one  was  actually 
flushed  off  the  egg,  and  that  by  Mr.  J.  O.  Snyder,  on  the  north  side 
of  the  island.  This  made  the  identification  of  the  few  eggs  we  had 
collected  certain.  Incubation  was  so  far  advanced  that  we  could  save 
only  two  specimens. 

At  Bird  Island  this  tern  is  abundant.  We  were  not  able  to  land  on 
the  rock,  but  saw  many  of  the  graceful  birds  from  the  deck  of  the 
U.  S.  Fish  Commission  steamer  Alhatross  as  they  flew  back  and  forth. 
The  stomachs  of  those  collected  at  Necker  contained  small  silvery  fishes. 

Its  near  relative  Procdstenia  cinerea  is  distributed  over  "Australian 
and  New  Zealand  seas.  Lord  Howe,  Norfolk,  and  neighboring  islands, 
and  Kermadec  Group;  also  the  islet  of  San  Ambrosio,  which  is  nearest 
to  the  coast  of  Chile,  but  lies  outside  the  cold  Antarctic  current,"* 
and  Eua,  Friendly  Islands.*  ProceUtema  cendea  is  distributed  over 
"Central  Polynesia:  Paumotu  or  Low  Archipelago,  the  Marquesas, 
the  Society  to  the  Ellice  Islands,  the  Phoenix  group,  and  the  Fannings 
(Christmas  Island),  and  a  little  north  of  the  equator."^  It  is  of  inter- 
est, therefore,  to  note  that  Procdstema  sdxatilis  is  separated  from  its 
nearest  relative  by  many  thousand  miles  of  ocean,  and  that  a  quite 
different  species,  cerulea^  ranges  in  between. 

The  statement  that  some  of  the  characters  of  saxatUia  are  "  interme- 
diate" does  not  in  any  way  indicate  that  this  species  is  a  connecting 
link.  The  form  is  quite  separate  from  the  two  other  species,  and 
fortunately  can  not  justify  the  introduction  of  trinomials  into  the 
genus  ProceUtema. 


oSaundere,  Cat.  Birds  Brit.  Mus.,  XXV.  p.  135.      bldem.,  p.  136.  ^  cidem,  p..l»4. 
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A  table  of  measurements  of  7  adult  Procehterna  saxatilis  is  here 
given,  and  for  comparison  measurements  of  3  adult  P,  cinerea^  including 
the  type,  and  of  the  same  number  of  P,  cerulea. 


Table  of  mecaurements. 
PROCELSTERNA  SAXATILIS. 


Number. 

Sex. 

Wing. 

Tail. 

113 

109 
112 
115 
109 
112 
110 

Cul- 
mcn. 

26 

25.2 

26 

26.5 

26 

25 

25.- 

Bill 
from 
nos- 
tril. 

Depth 

of 
bill  at 
noKtril. 

Tar- 

SUN. 

25 

9Fi 

Middle 
toe, 
with 

claw. 



32 

32 
Bent. 
32 
32 
32 
31 

Locality. 

U.  S.  Nat.  Mus.  Coll.  type 

1«H651. 
Original  No.  148 

Male. 

Male. 
Male. 
Male. 
Male. 
Male. 
Female. 

186 

186 
185 
186 
183 
185 
180 

17.5 

17 

17 

17 

16 

16.5 

16.+ 

5.5 
5  6 

Necker  Island. 
Do 

OriKiiial  No.  144 

6.6  1  25 
5.  +   25 
5.5     'i^ 

Do. 

OriKinal  No.  147 

Do. 

Oriinnal  No.  146 

Do. 

Original  No.  145 

U.  S.  Nat.  Mus.  Coll.  co- 
type  188652. 

6.5 
6 

25 

24.+ 

Do. 
Do. 

PROCELSTERNA  CINEREA. 


Phil.    Acad.    Sci.    Coll. 

2U 

a206.+ 
al96.+ 

28 
28 

East  coast  Aus- 

type 5032. 
PhlL  Acad.  Sci.  Coll.  5033. 

tralia. 
Do. 

U.  S.  Nat.  Mus.  Coll.  15466 

27 

19.5 

6.5 

25.5 

33 

PROCELSTERNA  CERULEA. 


Phil.  Acad.  Sci.  Coll.  5029. 

180 
178 
180 

27 

'_____ 

Polynesia. 
Do. 

I'hil.  Acad.  Sci.  Coll.  5031 . 

26 

U     8.    Nat.    Mus,  Coll. 

25.5 

17.+ 

24 

SO 

Dog  Island,  Low 
Archipelago. 

131532. 

a  Wing  tip  broken. 
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THE  STRUCTURAL  FEATURES  OF  THE  BRYOZOAN  GENUS 
HOMOTRYPA,  WITH  DESCRIPTIONS  OF  SPECIES  FROM 
THE  CINCINNATIAN  GROUP. 


By  Ray  S.  Basslrr, 

Of  the  IXvision  of  Stratigraphic  PaleonJtology. 

In  1882^  Mr.  E.  O.  Ulrich  established  the  genus  Smnotrypa  for  a 
group  of  species  typified  by  H.  curvata^  a  common  and  characteristic 
fossil  of  the  lower  Lorraine  at  Cincinnati,  Ohio,  and  vicinity.  In 
that  paper  two  species  were  described — the  one  just  mentioned  and 
IF.  obliqua.  In  subsequent  papera  this  author  added  twelve  species 
and  varieties.  Other  authors  have  described  four  species  which  have 
been  referred  to  the  genus.  In  the  course  of  their  collecting  Messrs. 
Ulrich  and  Nickles  and  the  writer  have  discovered  a  large  number  of 
forms  belonging  to  this  genus,  which  will  eventually  include  not  less 
than  fifty  species.  With  so  great  a  specific  representation  Homotrypa 
may  well  rank  as  the  most  important  genus,  not  only  of  the  MontixM- 
liporidse^  but  also  of  the  order  Trepostomata,  Moreover,  the  genus 
is  interesting  from  both  the  geologic  and  biologic  standpoints;  geo- 
logically, because  most  of  the  species  are  common  fossils,  usually 
of  restricted  vertical  distribution  and  thus  are  good  horizon  markers; 
biologically,  because  many  species  exhibit  remarkably  well  certain 
structures  which  indicate  the  bryozoan  nature  of  the  monticuliporoids. 
It  is  the  purpose  of  this  paper  to  point  out  and  describe  these  struc- 
tures as  studied  from  thin  sections,  and  to  define  and  tabulate  the 
species  found  in  the  Cincinnatian  group. 

The  number  of  species  of  trepostomatous  bryozoa  is  so  large  and 
their  external  characters  often  so  similar  that  it  appears  a  hopeless 
task  to  identify  them  without  thin  sections,  yet  it  is  a  mistake  to  think 
that  thin  sections  are  alwa^^s  necessary.  Sections  are  desirable,  but 
are  a  necessity  only  when  the  internal  characters  of  a  new  species  are 
being  studied.     The  structures  shown  in  tangential  sections  are  often 

a  Jour.  Cincinnati  Roc.  Nat.  Hist,  V,  1882,  p.  240. 
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nicely  brought  out  by  smoothing  the  surface  of  the  zoarium  with  the 
edge  of  a  knife  blade  or  rubbing  upon  a  gritty  stone,  and  after  etching 
slightly  with  acid  examining  with  a  lens  the  spot  thus  treated,  mois- 
tening it  slightly.  Similarly,  vertical  fractures  when  treated  in  the 
same  way  show  the  characters  seen  in  vertical  sections.  By  this  ready 
method  it  is  seldom  difficult  to  recognize  a  Homotrypa  as  the  cysti- 
phragms  in  the  peripheral  region  are  easily  detected,  if  not  in  the 
tangential,  then  certainly  in  the  vertical  section.  Except  in  the  mat- 
ter of  size,  the  surface  characters  of  the  zocecia  are  seldom  distinctive 
of  any  species  of  Hoinotrypa  and  are  more  or  less  similar  in  all  the 
species.  For  that  reason,  only  the  zoarium  and  internal  characters  of 
the  species  here  described  are  figured  and  only  when  the  surface  char- 
acters are  out  of  the  ordinary  are  they  de^^cribed.  To  obtain  the 
number  of  zooecia  in  a  given  space  a  measurement  is  made  from  the 
center  of  one  macula  to  the  center  of  one  adjoining.  The  average  of 
several  such  measurements  gives  the  correct  nmnber,  which  may  be 
verified  by  counting  the  number  of  zooecial  tubes  in  the  same  space 
in  the  peripheral  region  of  vertical  sections. 

HOMOTRYPA  Ulrich. 

Honiotrypa  Ulrich,  Jour.  Cincinnati  See.  Nat  Hist.,  V,  1882,  p.  240;  Greol.  Sur. 
niinois,  VIII,  1890,  pp.  370,  409;  Geol.  Minnesota,  III,  1893,  p.  235r  Zittel's 
Textb.  Pal.  (Engl,  ed.),  1896,  p.  273,— Foord,  Contr.  Micro. -Pal.  Cambro,- 
Sil.,  1883,  p.  9.— MiLLKR,North  American  Geol.  Pal.,  1889,  p.  309.— Nickl© 
and  Bassler,  Bull.  U.  S.  Geol.  Survey,  No.  173,  1900,  p.  29. 

The  genus  has  been  briefly  defined  as  follows: 

Zoarium  frondescent  or  ramose;  maculae  or  monticules  of  lai^r  cell  apertures  ft 
characteristic  feature;  apertures  often  oblique;  zoa?cia  with  very  thin  or  finely  crenu- 
lated  walls  and  remote  diaphragms  in  immature  region  and  cystiphragms,  isolated  or 
in  series,  confined  to  mature  region;  mesopores  few,  in  clusters;  acanthopores  gen- 
erally developed. « 

The  essential  generic  chaiucters  are  the  upright  zoarium,  the  pres- 
ence of  cystiphragms  in  the  peripheral  region  only,  and  the  develop- 
ment of  few  mesopores.  The  form  of  the  zoarium,  the  shape  and  size 
of  the  maculae  and  zooecia,  and  the  number  of  the  latter  in  a  given 
space,  thickness  of  zooecial  walls,  distribution  of  diaphragms  and 
cystiphragms,  and  the  number,  size,  and  distribution  of  acanthopores 
and  mesopores  are  the  important  variable  quantities  upon  which  the 
specific  characters  are  based. 

The  species  of  Homoirypa  may  be  classed  into  two  well-defined 
groups,  the  presence  or  absence  of  diaphragms  in  the  peripheral 
region  of  the  zooecial  tubes  being  the  distinguishing  characteristic 
In  the  typical  section,  which  may  be  designated  the  JZ  curodta  group, 

«Nickle8  and  Bassler,  Bull.  U.  S.  Geol.  Survey,  No.  173,  1900,  p.  29. 
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liaphragms  as  well  as  cystiphragms  are  present  in  the  peripheral 
region.  The  Warren^  beds  of  the  Lorraine  fonnation  show  the 
idvent  of  a  group  of  species  in  which  diaphragms  are  seldom,  if  ever, 
shown  in  sections  either  in  the  axial  or  peripheral  region  of  the 
sooBcial  tubes.  If,  communh^  an  abundant  Richmond  species,  may 
t)e  considered  the  type  of  the  group,  and  a  glance  over  the  appended 
table  ef  species  will  show  that  this  section  will  include  IL  iassleri 
ind  IL  lihana  from  the  Lorraine,  and  IL  ddwsani^  IL  cmnmnnis^ 
fir.  nodvlosa^  II.  auHtini^  IL  cylindrical  and  //.  rU'hmondefmn  from  the 
various  divisions  of  the  Richmond.  Whether  the  diaphragms  were 
membraneous  and  not  capable  of  preservation,  or  whether  the}^  were 
Dot  developed  at  all,  <^n  not  be  determined.  Associated  species  of 
the  genus  show  diaphragms  well  developed  in  either  the  peripheral  or 
In  both  regions,  and  this  fact,  would  seem  to  indicate  that  their 
aibsence  in  this  group  is  of  structural  importance.  A  subdivision  of 
the  II,  communis  group  is  suggested  under  the  discussion  of  the 
cystiphi-agm. 

The  typical  section  of  the  genus,  the  II,  ciirvata  group,  includes  all 
of  the  described  species  and  the  new  forms  of  this  paper  with  the 
exception  of  those  mentioned  above.  It  is  by  far  the  more  important 
group,  and  ranges  through  the  Mohawkian  and  Cincinnatian  groups, 
while  the  IL.  comraunis  section  is  confined  to  the  upper  Lorraine  and 
Richmond. 

THE  CY8TIPHRAGM. 

The  peculiar  structures  which  were  termed  cystiphragms  by  Ulrich 
are  well  developed  in  LLom/)trypa  and  constitute  a  generic  feature. 
These  cystiphragms,  or  cystoid  diaphragms  as  formerly  termed,  occupy 

«The  subdivisionfl  of  the  Cincinnatian  group  recognized  in  this  paper  are  those 
published  by  Nickles  (Jour.  Cincinnati  Soc.  Nat.  Hist.,  XX,  1902,  pp.  49-100).  For 
convenience  of  reference  the  classification  is  here  repeated. 


Cincinnatian. 


Richmond.. 


Lorraine.. 


Upper  beds. 

Middle  beds. 

Lower  beds. 

Warren  beds. 

Mount  Auburn  beds. 

Corryville  beds. 

Bellevue  beds. 

Fairmount  beds. 

Mount  Hope  beds. 
[  Upper  beds. 

Utica \  Middle  beds. 

I  Lower  beds. 

The  Richmond  strata  exposed  in  Illinois,  Wisconsin,  Minnesota,  and  Manitoba, 
and  termed  the  northwestern  Richmond  in  the  appended  tables,  are  here  correlated 
with  the  Upper  beds  of  Nickles's  classification. 
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generally  one  side  of  the  zooecial  cavity  as  a  series  of  superimposed 
vesicles.  When  tangential  sections  cut  these  vesicles,  they  show 
within  and  extending  across  the  zooecial  cavity,  a  curved  line,  the 
amount  of  curvature  depending  upon  the  gibbosity  of  the  cystiphragm. 
In  S.  callosa  Ulrich,  and  IT.  rarmdosa  (see  Plate  XXV,  fig.  3)  this  line  is 
but  slightly  curved,  showing  that  the  vesicle  was  little  rounded.  In 
the  type  species  the  vesicle  is  of  such  a  shape  and  iMJCupies  so  much 
space  as  to  cause  the  cut  edge  shown  in  tangential  sections  to  extend 
around  about  two-thirds  of  the  circumference  of  the  zooecial  chamber. 
A  different  style  of  cystiphragm  occurs  in  such  species  as  H.  ptdchra 
and  n,  cincinnatiensis.  Here,  occasionally,  the  cystiphragm  extends 
entirely  around  the  bounding  wall  but  leaves  the  central  portion  of 
the  zooecial  cavity  unoccupied,  and  here  ordinary  horizontal  diaphragms 
are  developed.  In  this  case,  tangential  sections  (Plate  XX,  fig.  12,  Plate 
XXI,  fig.  7)  show  the  cystiphragm  as  a  more  or  less  rounded,  central 
ring.  In  vertical  sections  the  cystiphragms  appear  as  semicircular 
lines  lining  usually  one  side  of  the  zooecial  tube,  but  when  the  vesicles 
extend  entirely  around  the  cell  cavity  both  sides  show  a  series  of 
curved  lines. 

The  portion  of  the  peripheral  region  of  the  zooecial  tube  not  occu- 
pied by  the  cystiphragms  is  generally  intersected  by  transverse  par- 
titions, the  diaphragms,  which  may  or  may  not  be  as  numerous  as  the 
cystiphragms,  seldom  however  exceeding  them  in  number.  It  is  also 
to  be  noticed  that  in  forms  showing  no  diaphragms  in  the  zooecial 
tubes  the  cystiphragms  seldom  overlap,  the  lower  end  of  one  not 
reaching  to  the  next  below.  If  this  interpretation  is  true  to  nature  it 
would  imply  that  the  cystiphragms  were  open  at  the  bottom.  How- 
ever, one  or  both  of  the  following  explanations  may  account  for  this 
appearance.  The  cystiphragms  are  seen  in  vertical  sections  to  be 
thickest  at  the  upper  end,  and  often  are  reduced  in  thickness  to  ex- 
treme thinness  at  the  point  of  overlap.  In  the  forms  under  discussion 
the  lower  part  of  the  cystiphragm  may  have  been  so  thin  that  sections 
do  not  reveal  it  at  all.  Another  interpretation  is  that  suggested  by 
Nickles  in  the  description  of  IL  hassle ^  that  calcification  in  the  living 
state  was  more  or  less  incomplete. 

Upon  the  basis  of  the  distribution  of  the  cystiphi-agms  the  IL  com.' 
munis  group  of  the  genus  may  be  further  subdivided  into  two  sections, 
one  in  which  cystiphragms  line  the  peripheral  region  of  all  the  zooecia, 
and  another  in  which  the  zooecial  tubes  of  the  maculsB  only  are  pro- 
vided with  cystiphragms,  as  seen  in  sections  of  //.  austinu  The 
latter,  an  unusual  occuiTcnce,  may  throw  some  light  upon  the  func- 
tions of  both  macula;  and  cystiphragms.  Ulrich  has  considered  the 
maculae  (including  the  monticules  and  groups  of  larger  zooecia,  all  of 
which  are  evidently  identical  in  function)  of  trepostomatous  bryozoa 
to  be  connected  in  some  way  with  reproduction,  these  groups  perhaps 

Digitized  by  ^OOQ IC 


so.  1323.       STR VCTURAL  FEA  TURKS  OF  HOMOTR  YPA—BASSLER,  569 

being  set  aside  for  that  purpose.  In  Ceriocava  ramosa  of  the  Creta- 
ceous (see  Plate  XX,  figs.  5,  B),  ovarian-like  vesicles,  very  similar  to 
cystiphragms,  have  been  found,  and  this  fact  leads  to  the  belief  that 
the  cystiphragm  also  had  a  reproductive  function.  Hence  the  restric- 
tion of  these  structures  in  this  species  to  the  zocecial  tubes  of  the 
maculae  only  may  have  some  significance. 

THE  ACANTHOPORE. 

The  majority  of  the  species  of  Ilomotrypa  exhibit  these  spine-like 
structures — the  acanthopores.  The  ordinary  acanthopore  when  show- 
ing* at  the  surface  is  seen  to  be  a  blunt  spine  situated  on  the  cell  wall, 
nsuall}'  at  the  angle  of  junction  of  adjoining  zooecia. 

Tangential  sections  show  that  this  spine  is  composed  of  concentric 
rings  of  laminated  tissue  inclosing  a  minute,  round  canal.  A  vertical 
section  brings  out  the  fact  that  the  spine  is  not  a  mere  surface  orna- 
ment, but  that  it  is  a  tube  inclosed  in  the  wall  substance  of  the  zooecium; 
that  this  tube  is  developed  generally  with  the  mature  region  and  con- 
tinues as  an  independent  structure  to  the  surface.  In  some  species 
they  are  well  developed  and  here  exhibit  their  structure  most  clearly. 
The  acanthopores  of  IL  nodvlosa  and  IT.  cylind/rica  of  this  paper  show 
all  that  has  been  learned  concerning  these  structures.  That  of  H. 
nodvlosa  viewed  in  a  tangential  section  (Plate  XXIII,  fig.  7)  differs  from 
the  ordinary  form  in  having  a  comparatively  large  central  space,  the 
diameter  of  this  sometimes  being  as  much  as  one-half  that  of  the  entire 
structure.  A  vertical  section  (Plate  XXIII,  figs.  6,6)  shows  clearlj^  that 
the  acanthopore  is  not  only  a  tube,  but  that  this  tube  is  also  crossed  by 
thin  transverse  partitions  about  the  tube  diameter  distant  from  each 
other.  Such  a  section  also  shows  that  instead  of  being  limited  to  the 
mature  region,  the  acanthopore  may  develop  in  any  part  of  the 
immature  region,  pass  through  in  turn  both  this  and  the  mature  region, 
and  then,  instead  of  stopping  with  the  zoarial  growth  to  which  it  belongs, 
continue  through  the  immature  and  mature  regions  of  an  incrusting, 
secondary  growth  of  the  species  if  this  be  present.  This  section  also 
shows  that  the  concentric  rings  seen  in  tangential  sections  surrounding 
the  central  space  are  the  cut  edges  of  overlapping,  conical  layers  of 
tissue  forming  the  wall  of  the  tube.  The  acanthopore  of  H.  cylind/rica 
(Plate  XXII,  fig.  10)  is  interesting  because  it  shows  to  how  great  an 
extent  these  conical  layers  may  be  developed  and,  in  contrast  with 
preceding  species,  how  minute  the  central  cavity  may  be.  Yet  even 
in  this  species^  in  which  the  diameter  of  the  tube  is  generally  less  than 
one-twentieth  that  of  the  entire  acanthopore,  the  transverse  partitions 
may  be  seen  under  favorable  circumstances. 

Possessing  such  structure,  it  must  be  conceded  that  the  acanthopores 
were  of  no  little  importance  to  the  zoarium.     Just  whatj|Jjf  jy^^URg^Mi^^ 
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was  is  not  known,  but,  as  suggested  by  Ulrich,  they  may  have  sup- 
ported appendages  similar  to  the  ayioularia  or  vibracula  of  recent 
bryozoa.  They  certainly  are  not,  as  considered  by  Waagen  and  Went- 
zel,*  mere  thickenings  preceding  genmiation.  Nor  do  they  give  rise 
to  mesopores,  which  in  turn  develop  into  true  zooecia  as  schematically 
illustrated  by  these  authors.  In  actual  sections  such  a  development 
is  not  known,  and  among  the  thousands  of  thin  sections  of  trepostoma- 
tous  bryozoa  examined  by  the  writer,  not  one  has  been  seen  that  in 
anywise  countenanced  their  interpretation.  The  zooecia,  mesopores, 
and  acanthopores  of  these  fossil  forms  are  as  distinct  and  independent 
structures  as  are  the  polypides,  avicularia,  and  vibracula  of  recent 
chilostomatous  bryozoa,  whose  wholly  distinct  morphological  develop- 
ment has  been  demonstrated  by  students  of  living  species. 

COMMUNICATION  PORES  AND  INTERMURAL  STRUCTURE. 

Under  certain  conditions  tangential  sections  indicate  that  the  zooeciai 
walls  and  the  intermural  space  are  seemingly  pierced  by  communica- 
tion pores  or  connecting  foramina.  These  were  first  recorded  by 
Ulrich  in  the  descriptions  of  M,  curvata  and  H.  obliqua.  Dr.  Kom- 
inger,  in  a  critical  paper,*  subsequently  denied  the  presence  of  these 
pores.  I  have  figured  tangential  sections  of  H.  wortheni  and  Hi  noda- 
losa  (Plate  XXIV,  fig.  12;  Plate  XXV,  fig.  15)  which  show  that  such 
structures  do  exist  in  Hmnotrypa  and  are  found  in  other  species  than 
those  mentioned  by  Ulrich.  Indeed,  they  have  been  found  in  so  many 
species  of  this  genus  that  their  presence  may  be  considered  a  generic 
feature.  These  pores  are  best  observed  when  the  section  is  rather 
thick.  As  the  section  is  thinned  the  pores  become  less  distinct,  and 
when  very  thin  disappear  altogether.  This  is  because  the  denser 
tissue  of  the  zooecial  walls  in  thick  sections  brings  out  into  relief  the 
clearer  substance  of  the  connecting  foramina,  but  as  the  section  is 
thinned  the  substance  of  the  walls  becomes  more  and  more  translucent, 
until,  finally,  both  wall  and  pore  are  alike  in  clearness  and  the  outline 
of  the  latter  is  lost. 

Thin  sections  show  that  each  zooecium  has  its  own  bounding  wall  dis- 
tinct from  adjacent  zooecia,  the  space  between,  which  is  here  termed 
the  intermural  space,  being  occupied  by  the  acanthopores  and  a  dotted 
or  granular  layer,  which  in  sections  has  a  structure  very  similar  to 
that  exhibited  by  the  parenchymal  chord  of  more  recent  bryozoa  (see 
Plate  XX,  fig.  2).  The  width  of  this  intermural  space  varies  with  tie 
species  and  with  the  age  of  the  zocecia.  Sometimes,  even  in  the  fully 
matured  condition,  it  is  represented  by  merely  a  fine  granular  line 
(Plate  XX,  fig.  1),  but  in  some  species  (see  H.  avstvni^  Plate  XXIV, 

a  Paleontologia  Indica,  13th  Ser.,  XIII,  1886,  pp.  861,  871. 

&  Studies  on  Monticulipora,  American  Geologist,  VI,  1890,  p.  IIS, 
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fig.  5)  its  width  often  equals  that  of  the  zooeciuni  itself.  Often  the 
granules  or  dots  are  arranged  in  regular,  transverse  lines,  and  give  a 
very  pretty  appearance  in  sections.  Figures  2, 3,  and  4,  on  Plate  XX, 
show  similar  intermural  stmcture  in  Retepora  cohimnifera  Busk,  a 
chilostomatous  bryozoan,  and  in  E8charopo7*a  pa/vonia  (D'Orbigny)  a 
typical  example  of  the  order  Cryptostomoia, 

The  following  tables,  showing  the  geologic  and  geographic  distribu- 
tion and  the  specific  characters,  are  here  introduced  to  aid  in  the  iden- 
tification of  the  species: 
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DESCRIPTIONS  OF  SPECIES. 

HOMOTRYPA  CURVATA  Ulrich.o 

Homotrypa  curvcUa  Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  V,  1882,  p.  242, 
pi.  X,  figs.  7-7d. 

In  growth  this  species  is  between  the  cylindrically  ramose  species 
ind  the  truly  frondescent  forms  as  If.  flabdlaria.  Acanthopores, 
jystiphragms,  and  diaphragins  are  present  in  a  moderate  degree.  The 
external  characters  by  which  the  species  may  be  recognized  are  the 
compressed,  flattened  branches  and  smooth  surface;  in  thin  sections, 
>y  the  average  number  of  acanthopores  (three  or  four  surrounding  a 
sooecium),  absence  of  mesopores  except  in  the  maculae,  ten  zooecia  in 
\  mm.,  the  presence  of  diaphragms  in  the  axial  region,  and  of  both 
iiaphragms  and  cystiphragms  in  the  peripheral  region. 

Occurrence.  —A  common  and  characteristic  fossil  in  the  Fairmount 
)eds  of  the  Lorraine  at  Cincinnati,  Ohio,  and  vicinity. 

Cat.  Nos.  41729-41734,  U.S.N.M. 

HOMOTRYPA  CURVATA  var.  PRJECIPTA,  new  variety. 
Plate  XXIII,  fig.  15. 

This  varietal  name  is  proposed  for  the  only  Homotrypa  known  in 
ihe  Utica.  It  has  the  internal  characters  of  H,  ciirvata^  but  differs  in 
he  growth  of  the  zoarium.  Its  branches  are  cylindrical,  smooth, 
ibout  6  mm.  in  diameter,  and  divide  at  short  intervals,  while  the 
M)arium  of  H.  curvdta  takes  the  form  of  broad,  compressed  branches, 
lividing  at  less  frequent  intervals.  Thin  sections  show  that  the  Utica 
orm  generally  exhibits  more  acanthopores,  but  the  number  of  acan- 
hopores  varies  slightly  in  every  species. 

Occurrence. — Rare  in  the  middle  division  of  the  Utica  at  West 
)ovington,  Kentucky.  Cumings*  records  the  same  form  from  the 
Jpper  Utica. 

Cat.  No.  41735,  U.S.N.M. 

HOMOTRYPA  OBLIQUA  Ulrich. 

Plate  XXIII,  figs.  12-14. 

Homotrypa  obliqua  Ulmch,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  243, 
pi.  X,  figs.  6-6b. 

This  abundant  Lorraine  species  in  its  internal  characters  is  very 
ttuch  like  II.  curvata.  The  absence  of  diaphragms  and  the  slightly 
irinkled  walls  in  the  axial  region  distinguish  it  from  II.  curvata. 

«  Under  species  heretofore  described,  the  reference  to  the  original  description  only 
I  given.     The  complete  synonymy  is  presented  in  Bulletin  No.  173,  U.  8.  Geological 

iurvey,  1900.  „,,    ,     .      .  Digitized  by  ^OOQIC 
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Externally,  however,  the  two  species  are  readily  separated  by  their 
different  methods  of  growth,  the  ramose  zoarium  of  IL  iibliqua  with 
its  cylindrical  or  slightly  compressed,  more  or  less  tuberciilat^, 
branches  being  quite  characteristic.  In  the  Fairmount  beds  of  the 
Cincyinati  area  a  form  of  the  species  with  strongly  tuberculated,  cylin- 
drical branches  seldom  over  5  or  6  mm.  in  diameter,  occurs  very 
abundantly.  The  succeeding  Bellevue  beds  also  hold  the  species  in 
abundance,  but  here  the  zoarium  is  more  robust  and  the  branches  are 
often  subcylindrical  and  nearly  smooth.  Specimens  6  cm.  or  more  in 
length  without  dividing  and  15  mm.  in  diameter  are  often  found. 
The  prevailing  form  of  zoarium  in  the  Corryville  beds  is  a  rather 
broad,  somewhat  compressed,  tuberculated  branch,  and  specimens  of 
this  kind  probably  led  Nicholson  to  identify  H,  daiosmii  at  Cincinnati. 
The  internal  structure  of  these  various  forms  of  the  species  is  essen- 
tially the  same.     About  10  zooecia  in  2  nun. 

Occurrence. — An  abundant  species  of  the  above-mentioned  divisions 
of  the  Lorraine  at  many  localities  in  the  Cincinnati  area.  The  typical 
form  occurs  in  the  Bellevue  beds. 

Cat.  Nos.  4173^-41740,  U.S.N.M. 

HOMOTRYPA  CINCINNATIENSIS,  new  species. 
Plate  XXI,  figs.  4-10. 

Zoarium  small,  generally  less  than  3  cm.  in  height,  ramose,  dividing 
rather  regularly  at  short  intei-vals;  branches  subcylindrical  but  with  a 
tendency  to  become  frondescent,  2  to  4  mm.  thick  and  3  to  9  mm. 
wide.  Surface  commonly  smooth,  the  clusters  of  usually  larger  cells 
rarely  forming  low  monticules.  Zooecial  apertures  angular,  direct, 
about  nine  in  2  mm.  A  moderate  number  of  mesopores  present  both 
in  the  clusters  and  elsewhere.  Acanthopores  small,  varying  in  niun- 
ber,  sometimes  as  many  as  eight  or  ten  surrounding  a  zooecium.  Dia- 
phragms and  cystiphragms  rather  numerous  and  developed  in  the 
peripheral  region  only. 

The  shape  of  the  zoarium,  the  small  cells  and  smooth  surface  cJiar- 
acterize  this  species.  The  points  of  difference  from  //.  dumosa^  prob- 
ably its  nearest  relative,  are  indicated  under  the  description  of  that 
form. 

Occurrence. — Common  in  the  Fairmount  beds  of  the  Lorraine  forma- 
tion at  Cincinnati,  Ohio,  and  vicinity.  Apparently  the  same  form 
occurs  at  Maysville  and  McKinneys,  Kentucky,  at  the  same  horizon. 

Cat.  Nos.  41742-41746,  U.S.N.M. 

HOMOTRYPA  DUMOSA,  new  species. 
Plate  XX,  fig.  1;  Plate  XXI,  figs.  1-3. 

Zoarium  consisting  usually  of  small,  inosculating,  palmate  branch^, 
an  average  entire  colony  being  5  cm.  high  and  from  3  to  5  cm.  in  i^idth; 
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occasionally  larger  expanded  fronds  occur  that  do  not  seem  to  inoscu- 
late. Surface  with  very  distinct  clusters  of  large  cells,  usually  raised 
into  low  monticules,  but  sometimes  sharp  tubercles.  Zocecial  apertures 
angular,  direct  or  nearly  so,  inclosed  by  thin  walls,  seven  to  eight  in 
2  mm.  Mesopores  few,  usually  restricted  to  the  cell  clusters.  Acan- 
thopores  seldom  showing  at  the  surface,  but  tangential  sections  reveal 
a  limited  numbej-,  best  developed  in  the  clusters.  Zooecial  tubes  with 
walls  thin  and  less  crinkled  than  usual  in  the  axial  region  and  thick- 
ened slightl}^  in  the  peripheral  region,  where  a  few  diaphragms  and 
rather  large  cystiphragms  are  developed. 

The  characteristic  features  of  this  species  are  its  thin  walls,  compar- 
atively large  zooecia,  and  conspicuous  clusters.  JI,  cin^lnnatiermSy 
with  which  this  form  might  be  confused,  is  distinguished  by  a  different 
mode  of  growth,  smaller  zooecia,  less  conspicuous  clusters,  and  more 
abundant  mesopores  and  acanthopores. 

Occurrence, — Rather  rare  in  the  Fairmount  beds  of  the  Lorraine 
formation  at  Covington,  Kentucky,  and  Cincinnati,  Ohio. 

Cat.  No.  41741,  U.S.N.M. 

HOMOTRYPA  PULCHRA,  new  species. 
Plate  XX,  figs.  11-14. 

Zoarium  large,  consisting  of  expanded  fronds,  subdividing  or  send- 
ing off  other  fronds,  and  ranging  from  5  to  10  or  more  cm.  in  height; 
froLds  3  to  5  mm.  in  thickness  and  sometimes  as  much  as  8  cm.  in 
width.  Surface  smooth,  the  clusters  scarcely  ever  rising  above  the 
general  surface,  but  nevertheless  conspicuous  on  account  of  the  large 
size  of  their  cells.  Zooecial  apertures  thin  walled,  angular,  direct, 
seven  to  eight  in  2  mm.  An  occasional  mesopore  is  developed,  but 
only  in  the  clusters.  Acanthopores  are  apparently  always  wanting, 
although  the  thickenings  sometimes  seen  at  the  angles  of  junction  sim- 
ulate these  structures.  Diaphragms  from  1  to  1^  tube  diameters  apart 
in  the  axial  region  and  four  or  live  times  as  numerous  in  the  periph- 
eral region.  Cystiphragms  in  an  increasingly  crowded  series  in  the 
peripheral  region  and  extending  close  to  the  surface. 

This  fine  species  can  be  readily  distinguished  externally  by  its  hand- 
some mode  of  growth,  smooth  surface,  large  and  thin-walled  zooecia, 
and  eon.spicuous  clusters;  internally,  by  the  absence  of  acanthopores 
and  the  unusual  development  of  diaphragms  and  cystiphragms,  of  which 
the  outermost  are  commonly  visible  at  the  surface.  It  is  scarcely  nec- 
essary to  distinguish  this  from  other  species.  IL  curvata  bears  a  slight 
resemblance  in  growth,  but  differs  in  all  other  features. 

Occurrence. — A  characteristic  and  common  fossil  restricted  to  the 
Flatystrophia  lynx  horizon  of  the  Mount  Auburn  beds,  Lorraine  for- 
mation, at  Cincinnati  and  Lebanon,  Ohio,  and  other  localities.  At 
Cincinnati  this  bed  occupies  the  tops  of  the  highest  hills.  .        .^.^.^,,> 

Cat.  Nos.  41747,  41748,  U.S.N.M.  '''^'' by ^OOglt 
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HOMOTRYPA  GRANDIS,  new  species. 
Plate  XX,  figs.  7-10. 

Zoarium  large,  10  cm.  or  more  in  height,  subcylindrical  or  com- 
pressed, branching  i-ather  frequently,  an  average  example  being  2  cm. 
in  width  and  half  as  much  in  thickness.  Surface  generally  smooth, 
but  sometimes  exhibiting  low  rounded  monticules.  Apertures  polyg- 
onal, direct,  thick  walled,  nine  in  2  mm.  Mesopores  restricted  to  the 
maculae.  Acanthopores  inconspicuous  at  the  surface,  but  in  thin  sec- 
tions they  are  seen  to  be  sniall  and  very  numerous,  as  many  as  sis- 
teen  sometimes  surrounding  a  zooecium.  Intermural  space  finely 
dotted,  the  dots  often  arranged  in  transverse  rows.  In  tangential 
sections  the  polygonal  zooecia  with  their  numerous,  regularly  arranged 
acanthopores  and  intermural  dots  present  a  very  pretty  appearance. 
In  vertical  sections  the  zooecial  tubes  show  thin  crinkled  walls  in  the 
axial  region,  and  develop  diaphragms  only  as  the  peripheral  region  is 
approached.  In  the  early  part  of  the  latter  region,  especially  in  the 
bend  from  the  axial  to  the  peripheral,  numerous  cystiphragnis  and 
diaphragms  are  developed,  but  in  the  remainder  of  the  long  mature 
region  only  an  occasional  cystiphragm  is  seen,  while  diaphragms  con- 
tinue as  numerous  as  before. 

In  the  mode  of  development  of  diaphragms  and  cystiphragms  this 
species  resembles  Hornotrypdla^  but  otherwise  it  has  the  characters  of 
IIonwtryjHi.  The  large  subcompressed  branches,  the  numerous,  small 
acanthopores,  the  intermural  structure,  and  the  unusual  disposition  of 
diaphragms  and  cystiphragms  are  characteristic  of  the  species. 

Occurrence,  — Abundant  in  the  Pl<itystrophia  lynx  horizon  of  the  Lor- 
raine formation  exposed  along  Lumsleys  Fork,  2  miles  west  of  Good- 
lettsville,  Davidson  County,  Tennessee. 

Cat.  No.  41764,  U.S.N.M. 

HOMOTRYPA  BASSLERI  Nickles. 

HoTnotrypa  bassleri  Nickles,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XX,  1902,  no.  2,  p. 
103,  figs.  1-6. 

The  small,  cylindrical  or  slightly  flattened  tuberculated  branches, 
small  zooecia  (ten  in  2  mm.),  and  internally  the  presence  of  cysti- 
phragms unaccompanied  by  diaphragms  characterize  this  species. 

Occurrence. — A  rather  common  and  characteristic  fossil  of  the  upper 
part  of  the  Warren  beds,  Lorraine  formation,  at  Lebanon  and  Ore- 
gonia,  Ohio. 

Cat.  No.  34330,  U.S.N.M. 

HOMOTRYPA  LIBANA,  new  species. 

Plate  XXII,  figs.  1-3. 

Zoarium,  composed  of  small,  thin,  flat  fronds,  the  most  complete 
example  seen  being  5  cm.  high,  3  cm.  at  its  greatest  width,  and  less 
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than  3  mm.  in  thickness.  Surface  smooth,  with  maculae  of  decidedly 
larger  zooecia.  Apertures  thin  walled,  direct,  eight  to  nine  in  2  mm. 
Acanthopores  not  observed  at  the  surface.  Mesopores  of  not  infre- 
quent occurrence  both  in  the  maculae  and  among  the  ordinary  zooecia. 
Internal  characters:  Diaphragms  practically  wanting  in  both  regions. 
Axial  region  with  thin  crinkled  walls,  which  are  but  slightly  thickened 
in  the  short  peripheral  zone.  A  series  of  generally  four  cystiphragms 
is  developed  in  the  peripheral  region  of  each  zooecial  tube.  Acantho- 
pores rather  few  and  inconspicuous,  generally  situated  at  the  junction 
angles  of  the  zooecia. 

The  smooth,  thin,  flat  fronds  will  distinguish  this  neat  species  from 
the  associated  ZT.  hassleri.  There  is  no  other  species  sufficiently 
related  to  require  comparison. 

Occurrence. — Not  uncommon  in  the  Warren  beds  of  the  Lorraine 
formation  at  Lebanon,  Ohio. 

Cat.  No.  34329,  U.S.N.M. 

HOMOTRYPA  PRONDOSA,  new  species. 

Homo^rypa  frondosa  (neither  MorUiddipora  frondosa  D'Orbiont  nor  Chsstetea 
frondosuB  Edwards  and  Haimk.)  Ouminos,  American  Geologist,  XXIX, 
1902,  p.  208,  pi.  X,  figs.  11,  12;  pi.  xi,  figs.  2,  5;  pi.  xii,  fig.  1. 

In  1850  D'Orbigny  proposed  Montiadvpora  frondoaa^^  based  on 
specimens  said  to  have  been  found  at  Cincinnati  and  Oxford,  Ohio. 
In  1851  Milne-Edwards  and  Haime  redefined  and  figured  the  species 
as  Chaetetes  frondoms^  basing  their  description  it  seems  upon  the  same 
specimens  used  by  D'Orbigny.  Since  the  internal  characters  are  not 
described  in  either  case,  and  as  there  are  several  forms  of  different 
genera  with  which  M.  frondosa  might  be  identified,  it  is  probably 
impossible  without  the  aid  of  the  type  specimen  to  definitely  fix  upon 
D'Orbigny 's  species.  The  status  of  the  species  was  further  complicated 
by  Nicholson  in  redefining  D'Orbigny's  Monticulipora  mammvlata^^ 
since^  as  shown  later  by  Ulrich,  he  really  described  a  species  more  like 
M.  frondosa.  Recently  Cumings  identified  D'Orbigny's,  or  rather 
Edwards  and  Haime's,  species  with  a  rare  form  of  Homotrypa^  found  in 
the  *'very  top  of  the  Lorraine  or  base  of  the  so-called  Richmond 
formation. " 

An  effort  to  find  D'Orbigny's  type  specimens  is  now  being  made,  and 
should  this  succeed  the  standing  of  his  species  will  be  adjusted.  How- 
ever, for  the  present  I  prefer  to  adhere  to  Ulrich's  identification  of 
Monticvlvpora  frondosa^  and  Cumings's  Homotrypa  frondosa  is  here 
recognized  as  a  new  species,  preserving  that  writer's  name. 

«Prodr.  de  Pal.,  I,  p.  25. 

»Pol.  Foes.  Ter.  Pal.,  1861,  p.  267,  pi.  xix,  figs.  5,  6a. 

«Qiiar.  Jour.  Geol.  Soc.  London,  1874,  p.  608. 
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Ilo.notrypa  Jrondosa  belongs  to  the  typical  group  of  the  genus  aod 
should  be  compared  with  S^  flabeUaris.  The  flabellate  growth,  lai^ 
rounded  monticules,  few  acanthopores,  and  the  presence  of  both  dia- 
phragms and  cystiphragms  in  the  peripheral  region  are  characteristic 
features. 

Occurrence, — Rare  in  the  Warren  beds  of  the  Lorraine  formation  io 
Indiana  and  Ohio.     Harmans  Station,  Indiana,  is  the  type  locality. 

HOMOTRYPA  PLABBLLARIS  Ulrich. 

Homotrypa  flabdlaris  Ulkich,  Greol.  Surv.  Illinois,  VIII,  1890,  p.  411,  pi.  xxxn, 
3^3c. 

This  species  with  its  varieties  has  quite  a  range,  both  geologically 
and  geographically,  specimens  being  found,  generally  abimdantly,  \n 
the  Lorraine  and  Richmond  at  many  localities  in  the  Mississippi 
Valley.  The  species  was  described  from  specimens  found  in  the 
Richmond  at  Wilmington,  Illinois.  The  figured  sections  illustrating 
the  internal  structure  were  prepared  from  a  colony  in  which  the 
mature  region  was  not  fully  developed.  Mature  specimens  show  a 
moderately  crowded  series  of  cystiphragms  and  diaphragms  in  the 
peripheral  region.  If  the  large  acanthopore  was  omitted  from  our 
fig.  14,  on  Plate  XXI,  it  would  show  the  characters  seen  in  a  vertical 
section  of  this  species.  The  specific  characters  are  the  flabellate 
growth,  smooth  surface,  nine  zooecia  in  2  mm,  few  small  acantho- 
pores,  mesopores  tabulated,  numerous  in  the  maculae  and  not  uncom- 
mon among  the  ordinary  zocecia,  a  moderate  number  of  diaphragms 
in  the  axial  region  and  a  well-developed  series  of  diaphragntis  and 
cystiphragms  in  the  peripheral  region.  * 

Occurrence. — A  common  species  in  the  Lorraine  and  Richmond 
formations  of  Illinois,  Indiana,  Ohio,  Kentucky,  Tennessee,  and 
Wisconsin. 

Cat.  Nos.  40217-40223  Harris  collection,  41772, 41774-41777, 41780- 
41782,  U.S.N.M 

HOMOTRYPA  FLABELLARIS  var.  SPINIPERA,  new  variety. 
Plate  XXI,  figs.  11-15. 

This  variety  agrees  with  If,  flabdlaris  in  all  essential  characters 
save  one,  namely,  that  at  rather  regular  intervals  among  the  zooecia 
very  large  acanthoporea  are  developed,  the  place  of  a  zocecium  often 
being  occupied  by  one.  This  gives  the  otherwise  smooth  surface  of 
the  zoarium  a  spiny  aspect.  The  acanthopores  often  originate  in  the 
axial  region  and  proceed  to  the  surface  irrespective  of  the  course  of 
the  zooecia. 

Occurrence. — Abundant  in  the  Fairmount  beds  of  the  Lorraine  at 
Cincinnati,  Ohio,  and  vicinity,  and  in  the  Richmond  at  Richmond, 
Indiana,  Oxford  and  other  localities  in  Ohio. 

Cat.  Nos.  41773,  41778,  41779,  41783,  U.S.N.M. 
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HOMOTRYPA  DAWSONI  (Nicholson). 

Plate  XXV,  figs.  9,  10. 

MbnHculipora  {Heteroirypa)  dawsoni  NicHouaoN,  1881.    Genus  Monticulipora, 
p.  141,  pi.  V,  3-3  f. 

With  the  exception  of  one  feature  this  fine  species  was  well  described 
and  figured  by  Nicholson.  His  vertical  section  (Plate  V,  fi^.  3e) 
shows  complete  diaphragms  in  the  mature  region,  and  in  his  descrip- 
tion he  says  of  that  region,  "  a  moderate  number  of  complete  hori- 
zontal tabulse  being  developed;''  and  again,  '^tabulae  are  in  all  cases 
complete  and  approximately  horizontal."  The  noiiiial  condition  of 
the  species,  as  seen  in  vertical  sections,  is  shown  in  our  figure  9  of 
Plate  XXV.  The  cystiphragms  are  here  seen  to  be  large  and  rather 
irregularly  developed  or  altogether  absent,  but  in  the  zooecial  tubes  of 
the  maculae  a  full  series  is  usually  present.  Diaphragm-like  struc- 
tures occur,  particularly  in  the  outer  part  of  the  peripheral  region, 
but  these  are  probably  cystiphragms,  which,  extending  almost  across 
the  cell  cavity,  give  in  certain  sections  the  appearance  of  true  dia- 
phragms. In  the  section,  figured  by  Nicholson,  apparently  all  of  the 
cystiphragms  presented  this  appearance.  An  entire  zoarium,  with  its 
broad  frond  and  prominent,  closely  set  monticules,  is  a  handsome 
cabinet  specimen. 

Occurrence. — A  characteristic  but  rather  uncommon  fossil  of  the 
Lower  Richmond  in  Ohio  and  Indiana,  Waynesville,  Ohio,  being  the 
type  locality.  The  species  has  been  recorded  as  coming  also  from 
Cincinnati.  This  is  now  known  to  be  erroneous,  the  Lorraine  form 
so  identified  being  a  broad,  monticulated  variety  of  IT,  chli^uay  exter- 
nally quite  similar,  but  internally  very  different. 

Cat.  Nos.  41749-41752.  U.S.N.M. 

HOMOTRYPA  COMMUNIS,  new  species. 
Plate  XXIII,  figs.  1-4. 

Zoarium  of  subcylindrical  or  more  commonly  compressed  branches 
from  5  to  10  cm.  high  and  4  to  8  mm.  in  thickness.  Surface  smooth, 
with  clusters  composed  of  larger  cells  and  mesopores.  Apertures 
direct,  polygonal,  rather  thick-walled,  with  about  nine  in  2  mm. 
Acanthopores  seldom  seen  on  the  surface,  but  sections  show  a  zoce- 
ciuui  to  be  surrounded  by  from  four  to  seven.  Walls  thin  and 
crinkled  in  the  axial  region,  much  thickened  in  the  peripheral.  Dia- 
phragms wanting  in  both  regions.  Cystiphragms  few,  generally 
restricted  to  the  region  transitional  to  the  mature  condition. 

Externally  this  species  sometimes  resembles  IL  curvata^  but  inter- 
nally ia  very  different.  The  only  associated  form  with  which  it  might 
be  confounded  is  BythopcyraweeM  (James),  which  often  bears  a  super- 
ficial resemblance.     Sections  show  the  two  species  to  be  very  distinct. . 

Occurrence. — A  common  fossil  in  the  lower  part  of  the  Richmond 
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formation  at  Oregonia,  Waynesville,  Clarksville,  Hanover,  and  other 
localities  in  Ohio  and  at  several  localities  in  southeastern  Indiana. 
Cat.  Nos.  4023^^^0236  Harris  collection,  41755,  41756.     U.S.N.M. 

HOMOTRYPA  RICHMONDENSIS,  new  species. 
Plate  XXIV,  figs.  1-4. 

The  more  or  less  prominent  tubercles,  few  mesopores,  numerous 
acanthopores,  and  absence  of  diaphragms  are  characteristic  of  this 
species.  The  zoarium  consists  of  ramose,  somewhat  flattened  branches, 
varying  from  smooth  to  slightly  tuberculated.  Zooecia  thin-walled, 
eight  in  2  mm.  Acanthopores  numerous,  small.  Mesopores  few,  as 
a  rule  restricted  to  the  clusters.  Diaphragms  wanting;  cystiphragms 
well  developed. 

Although  resembling  several  species  in  one  or  more  details,  the 
combination  of  characters  readily  distinguishes  this  form.  For  exam- 
ple, specimens  of  IT.  wartheni,  with  the  tubercles  poorly  developed, 
are  very  similar  externally,  but  internally  are  distinguished  by  the 
presence  of  diaphragms. 

Occurrence, — Not  uncommon  in  the  lower  and  middle  divisions  of 
the  Richmond  formation  at  Richmond  and  Versailles,  Ind.;  and  at 
Hanover,  Oxford,  and  other  localities  in  Ohio. 

Cat.  Nos.  4178^^41787.     U.S.N.M. 

HOMOTRYPA  NODULOSA,  new  species. 

Plate  XXIII,  figs.  5-11;  Plate  XXV,  fig.  15. 

Zoarium  ramose,  growing  from  an  expanded  base  attached  to  other 
organisms;  branches  cylindrical  or  slightly  compressed,  2.5  to  6  mm. 
in  diameter.  Surface  with  small,  well-marked,  sharp  tubercles,  and 
bristling  with  large  acanthopores.  Apertures  irregularly  polygonal, 
direct,  thin-walled,  about  nine  in  2  mm.  At  the  surface  there  are  two 
sets  of  acanthopores,  one  set  very  large,  perforated,  and  distributed 
at  rather  regular  intervals,  the  other  much  smaller  and  more  numer- 
ous. Tangential  sections  seldom  show  the  smaller  set  because  of  their 
shortness.  Mesopores  numerous,  though  less  so  when  the  acantho- 
pores are  greatly  developed.  Walls  thin  in  the  axial  region  and 
considerably  thickened  in  the  peripheral.  Cystiphragms  sparingly 
developed  and  restricted  to  the  early  portion  of  the  mature  region. 
Diaphragms  wanting  in  the  zooecial  tubes,  but  abundant  and  much 
thickened  in  the  mesopores.  Vertical  sections  show  that  the  large 
acanthopores  may  arise  in  the  axial  region  and  proceed  at  various 
angles  to  the  surface,  and  are  crossed  by  thin,  transverse  partitions. 
The  structures  supposed  to  be  communication  pores  are  often  seen  in 
tangential  sections. 
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This  species  is  particularly  interesting  because  ^t  the  unusual  devel- 
opment of  acanthopores  and  mesopores.  Some  specimens,  however, 
exhibit  few  mesopores  at  the  surface,  and  these  in  vertical  sections 
show  that  as  the  surface  is  approached  the  mesopores  close,  While 
-tangential  sections  have  a  strong  development  of  acanthopores.  Other 
specimens  show  at  the  surface  few  acanthopores  and  many  mesopores, 
so  that  some  relationship  seems  to  exist  in  the  development  of  these 
structures.  Externally  the  acanthopores  form  the  distinguishing 
character,  producing  the  sharp,  knotty  tubercles  and  the  spinulose 
surface.  Under  a  lens  the  tubercles  are  seen  to  be  clusters  of  a  few 
slightly  larger  cells,  scarcely  raised  above  the  general  surface  and 
bearing  one  or  two  large  perforated  acanthopores  at  their  summits, 
these  acanthopores  causing  the  knotty  appearance. 

Occurrence. — A  common  form  in  the  lower  part  of  the  Richmond 
formation  at  Hanover,  Ohio,  and  less  abundant  in  the  middle  division 
at  Richmond,  Indiana. 

Cat  Nos.  40227-8  Harris  collection,  41753-4,  U.S.N.M. 

HOMOTRYPA  WORTHENI  (James). 
Plate  XXIV,  figs.  10-14. 

MonticuHpora  {Monotrypa)    worthmi  JaujsSj  Paleontologist,  No.  6,  1882,  p.  50; 
No.  7,  1883,  pi.  I,  fig.  2. 

James's  description  and  figures  of  Jf.  wortheni  are  scarcely  sufiicient 
to  recognize  the  species  or  even  to  place  the  form  generically.  The 
following  description  is  based  on  material  identical  with  specimens  of 
2f.  wortherd  in  the  collections  of  the  U.  S.  National  Museum  with  Mr. 
James's  label  attached. ' 

Zoarium  ramose,  branches  cylindrical,  usually  about  6  mm.  in  diam- 
eter and  dividing  frequently  and  rather  regularly.  Surface  marked 
with  strong,  prominent  tubercles,  usually  2  mm.  apart.  Apertures 
polygonal,  direct,  rather  thick  walled,  about  nine  in  2  mm.  Meso- 
pores in  the  typical  form  few,  although  in  the  variety  described  below 
they  are  quite  numerous.  Acanthopores  numerous,  often  inconspicu- 
ous at  the  surface,  but  blunt  when  present. 

In  tangential  sections  the  striking  characters  are  the  thick  walls, 
numerous  acanthopores,  and  wide  intermural  space  with  its  dotted 
structure.  Here  also  communication  pores  are  well  shown.  Vertical 
sections  show  that  the  walls  in  the  axial  region  are  thin  and  rather 
straight,  but  become  greatly  thickened  in  the  peripheral,  where  a 
series  of  cystiphragms  larger  than  usual  is  developed  with  a  corre- 
sponding number  of  diaphragms. 

The  sharply  tuberculated  branches  of  this  fine  species  readily  dis- 
tinguish it  from  associated  forms.  H.  iassleri  is  quite  similar  exter- 
nally, but  the  different  internal  characters,  the  few  acanthopores,  and 
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absence  of  diaphragms  especially,  will  distinguish  it.  II.  ttJ>erctiMa 
Ulrich,  from  the  Black  River  shales  of  Minnesota,  also  has  a  similar 
zoarimn,  but  in  other  respects  is  quite  different. 

Occurrence, — A  ver}'  abundant  and  characteristic  fossil  of  the  mid- 
dle division  of  the  Richmond  in  Ohio  and  Indiana.  Jameses  specimens 
were  recorded  from  Lynchburg,  Highland  County,  Ohio.  Other 
localities  are  Oxford,  Waynesville,  and  Oregonia  in  Ohio  and  Rich- 
mond, Indiana. 

Cat.  Nos.  40224,  40226  Harris  collection,  41765,  41766,  U.S.N.M. 

HOMOTRYPA  WORTHENI  var.  INTERCELLATA,  new  variety. 
Plate  XXIV,  fig.  17. 

This  seems  to  be  a  constant  and  well-marked  variety,  agreeing  with 
H,  iDcyrtlieni  in  its  general  zoarial  characters,  but  differing  in  having 
the  walls  more  crinkled  in  the  axial  region  and  an  abundance  of  meso- 
pores  and  small  acanthopores  in  the  peripheral.  Viewed  under  a  lens, 
the  zocecia  at  the  surface  with  the  numerous  mesopores  and  small 
acanthopores  resemble  those  of  Hoinotrypella,^  but  otherwise  the  struc- 
ture is  that  of  Homotrypa, 

Occurrence, — Abundant  in  the  Richmond  near  Osgood  and  near 
Versailles,  Indiana. 

Cat.  Nos.  41768,  41769,  U.S.N.M. 

HOMOTRYPA  WORTHENI  var.  PROMINENS.  new  variety, 
Plate  XXIV,  figs.  15,  16. 

The  very  prominent,  elongated  monticules  will  distinguish  this 
variety.  The  zoarium  also  differs  from  the  cylindrical  branches  of 
II,  wartheni  by  forming  broader,  subcompressed  to  flat  fronds. 
Internally  this  variety  and  species  are  practically  identical. 

Occurrence, — Abundant  in  the  highest  beds  of  the  Richmond  along 
Elkhorn  Creek  near  Richmond,  Indiana. 

Cat.  No.  41767,  U.S.N.M. 

HOMOTRYPA  AUSTINI.  new  species. 

Plate  XXIV,  fig8.  5-9. 

The  bi-anches  of  this  neat  species  are  small,  cylindrical,  4  to  8  mm. 
in  diameter,  and  divide  rather  frequently.  Surface  smooth.  Zooecia 
small,  polygonal  to  rounded,  thick  walled,  nine  to  ten  in  2  mm. 
Acanthopores  numerous,  four  or  more  often  surrounding  a  zocecium 
and  generally  visible  at  the  surface  as  blunt  spines.  Mesopores, 
except  an  occasional  one  in  the  maculee,  wanting.  The  zooecia  in  the 
axial  region  are  without  diaphragms  and  have  thin,  crinkled  wails,  the 
greatest  amount  of  crinkling  occurring  just  before  the  peripheral 
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ne^on  is  reached.  As  a  rule,  both  cystiphragms  and  diaphragms  are 
ibeent  in  the  peripheral  region  of  the  ordinary  zooecia,  but  in  those  of 
iJie  macular  there  is  an  abundance  of  the  former. 

This  species  is  named  after  its  discoverer,  Dr.  George  M.  Austin, 
>f  ^Wilmington,  Ohio,  who,  notwithstanding  arduous  professional 
luties,  finds  time  for  enthusiasticaUy  collecting  and  studying  the 
Fossils  of  that  region. 

OcG^iTvence, — Abundant  in  the  middle  division  of  the  Richmond  for- 
mation at  Dutch  Creek,  ^\  miles  northwest  of  Wilmington,  Ohio,  and 
at  Cowans  Creek,  7  miles  southwest  of  the  same  place. 

Cat.  No.  41762,  U.S.N.M. 

HOMOTRYPA  CYLINDRICA,  new  species. 

Plate  XXII,  figs.  8-13. 

Zoarium  ramose,  branches  long,  cylindrical,  from  4  to  15  nun.  in 
diameter,  dividing  dichotomously  at  intervals  of  from  3  to  4  cm. 
Surface  varying  from  smooth  to  tuberculated,  the  maculee  or  monti- 
cules generally  somewhat  transversely  elongated.  Zocecial  apertures 
thick  walled,  usually  angulai-,  direct,  about  nine  in  2  mm.  Mesopores 
few,  seldom  occurring  outside  of  the  clusters.  Only  well-preserved 
examples  show  at  the  surface  the  numerous  and  very  large  acantho- 
pores  characteristic  of  the  species.  The  walls  of  the  zooecia  in  the 
axial  region  are  thin  and  but  little  crenulated,  but  in  the  mature 
region  they  become  so  thickened  as  to  almost  equal  in  breadth  the 
diameter  of  the  zooecial  cavity.  Cystiphragms  well  developed.  Dia- 
phragms verj  few,  if  present  at  all,  the  structures  simulating  them 
probably  being  large  cystiphragms. 

The  large  and  numerous  acanthopores  and  the  thickpess  and  minute 
Btructure  of  the  walls  give  a  very  characteristic,  even  bizarre,  appear- 
ance to  tangential  sections.  The  number  of  acanthopores  varies,  the 
normal  number  being  four  to  five  when  they  are  large  to  five  to  nine 
smaller  ones  around  a  zooecium.  In  vertical  sections  the  acanthopores 
are  seen  not  only  to  proceed  directly  to  the  surface  parallel  with  the 
zocecial  walls,  but  they  also  sometimes  cross  them  obliquely. 

Occurrence. — Richmond  formation,  Richmond  and  Versailles,  Indi- 
ana, and  Oxford,  Ohio. 

Cat.  Nos.  41757-41759,  U.S.N.M. 

HOMOTRYPA  RAMULOSA,  new  species. 

Plate  XXV,  figs.  1-i. 

Zoarium  consisting  of  subcylindrical  or  somewhat  compressed  stems 
from  which  branches  proceed  frequently  and  without  regularity;  an 
average  example  is  8  cm.  high  and  8  to  12  mm.  in  thickness.     Surface 
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with  low  broad  monticules,  the  center  of  each  usually  occupied  by  a 
star-like  cluster  composed  of  mesopores  only  and  surrounded  by  cells 
slightly  larger  than  the  average.  Apertures  polygonal,  direct,  ten  to 
eleven  in  2  nun.  Mesopores  restricted  almost  entirely  to  the  clusters. 
Acanthopores  few  and  rather  small,  although  now  and  then  one  of 
large  size  may  be  present,  and  these  in  vertical  sections  have  thin 
transverse  partitions.  Diaphragms  are  developed  in  the  zooecial  tubes 
as  the  peripheral  region  is  approached  and  are  quite  numerous  near 
the  surface.  Cystiphragms  of  rather  smiall  size  line  the  tubes  as  usual 
in  the  peripheral  region;  in  a  tangential  section  they  appear  much  less 
curved  than  is  generally  the  case,  sometimes  showing  as  a  straight 
line  across  the  cell  cavity. 

The  small  cells  and  much  branched  growth  externally,  and  the 
strong  development  of  both  diaphragms  and  cystiphragms  in  the 
peripheral  region,  are  characteristics  which  readily  distinguish  this 
form  from  other  Richmond  species.  . 

Occurrence, — ^Middle  division  of  the  Richmond  formation  at  Ver- 
sailles, Indiana. 

Cat.  No.  41760,  U.S.N.M. 

HOMOTRYPA  NITIDA,  new  species. 
Plate  XX,  fig.  15;  plate  XXV,  fig.  5-S. 

Zoarium  of  small,  frequently  branching,  more  or  less  cylindrical 
stems,  usually  4  or  5  mm.  in  diameter.  Surface  smooth.  Maculae 
large,  composed  of  zocecia,  which  are  often  twice  the  diameter  of  the 
ordinary  cells;  10  zooecia  in  2  mm.  Diaphragms  few  in  the  axial 
region,  not  very  abundant  in  the  peripheral  region,  where  also  the 
cystiphragms  are  large  but  not  abundant.  Acanthopores  small,  few, 
usually  wanting.* 

This  species  is  closely  related  to  If.  gdasmosa^  and  may  be  only 
a  variety  of  that  form.  The  larger  maculsB  and  acanthoporas  and 
flabellate  growth  of  the  latter  are  deemed  of  sufficient  value  to  dis- 
tinguish it  from  H,  nitida. 

Occurrence. — Richmond  formation,  near  Osgood,  Indiana. 

Cat.  No.  41771,  U.S.N.M. 

HOMOTRYPA   NICKLESI,  new  species. 

Plate  XXII,  figs.  4-7. 

In  growth  and  external  features  this  species  resembles  IL  communis, 
but  is  readily  distinguished  by  the  less  robust  growth  and  the  tendency 
to  branch  more  frequently.  The  internal  structure  further  distin- 
guishes the  two,  since  JI.  nicJdesi  is  of  the  IL  airvata  group,  while  H. 
catnm'wnis  is  of  the  group  to  which  it  gives  its  name.  Surface  smooth, 
with  regularly  disposed  maculae  of  larger  cells  and  mesoDor^.    Zooecia 
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with  moderately  thick  walls,  about  nine  in  2  mm.  Acanthopores  not 
present  at  the  surface  and  usually  also  absent  in  sections.  Diaphra^^ms 
absent  in  the  axial  region,  appearing  in  the  transitional  zone  to  the 
peripheral  region  and  increasing  in  number  toward  the  sui*face. 
Cystiphragms  in  a  moderately  crowded  series  in  the  peripheral  region. 

The  well-developed  diaphragms  and  cystiphragms  and  the  almost 
complete  absence  of  acanthopores,  together  with  the  growth  and  sur- 
face features,  characterize  this  species.  The  specific  name  is  in  honor 
of  Mr.  John  M.  Nickles,  who  collected  the  species. 

Occurreuice. — Rather  abundant  in  the  Richmond  at  Raywick, 
Kentucky. 

Cat.  No.  34328,  U.S.N.M. 

HOMOTRYPA  GELASINOSA  Ulrich. 

Homoirypa  geUuinom  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  411,  pi.  zxxn, 
2-2d. 

The  very  pronounced  elongate  maculae  characterize  this  species..  In 
growth  and  general  characters  it  is  near  H,  flahellaria^  but  the  smaller 
zocecia,  of  which  there  are  ten  in  2  mm.,  few  acanthopores  and  elongate 
maculae,  separate  it  from  that  form.  The  nearest  relative  is  probably 
H.  nitida^  which  see  for  comparison. 

Occurrence, — ^Rare  in  the  Richmond,  at  Wilmington,  Illinois. 

Cat.  No.  41770,  U.S.N.M. 

HOMOTRYPA  SPLENDENS,  new  species. 
Plate  XXV,  figs.  11-14. 

Zoarium  flabellate,  an  average 'example  measuring  4  to  5  cm.  in 
height,  3  to4cm.  in* width,  and  3  to  4  mm.  in  thickness.  Surface 
with  strongly  elevated  monticules,  2.5  to  3  mm.  apart,  measuring 
from  center  to  center.  Apertures  varying  from  subpolygonal  to  sub- 
circular,  with  very  thick  walls,  about  seven  in  2  mm.  Acanthopores 
apparently  wanting.  In  the  axial  region  the  walls  are  very  thin  and 
the  diaphragms  rather  numerous,  averaging  a  little  more  than  their 
diameter  apart.  In  the  peripheral  region  the  walls  are  very  much 
thickened  and  both  cystiphragms  and  diaphragms  are  abundant. 

This  splendid  species,  with  its  large  cells  and  thick  walls,  requires 
no  detailed  comparison  with  other  forms.  The  associated  IL  flabeUaris 
resembles  it  in  zoarial  growth,  but  the  difference  in  the  size  of  the 
cells  of  the  two  species  can  be  seen  with  the  unassisted  eye.  Sections 
show  that  a  great  deal  of  calcareous  tissue  is  deposited  along  the  tube 
walls  and  even  on  the  cystiphragms.  This  accumulation  often  obscures 
the  cystiphragms  and  the  boundaries  of  the  cells.  The  unusual  thin- 
ness of  the  walls  in  the  axial  region  is  in  marked  contrast  with  their 
great  thickening  in  the  peripheral  region.     The  appa?§Syfedft|^?9©^fe 
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acanthopores  in  this  well-developed  species  of  Homotrypa  is  also 
noteworthy. 

Occurrence. — Not  uncommon  in  the  Richmond  fonnation  at  Wil- 
min^n,  Illinois. 

Cat.  No.  41761,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Plate  XX. 

Homoirypa  dumomi,  new  species,  p.  576.     (See  also  Plate  XXI,  figs.  1^.) 

Fig.    1.  Tangential  section  X  35,  showing  the  thin  walls,  small  acanthopores,  and 
narrow  intermural  space. 
Lorraine  formation,  Covington,  Kentucky. 

Retepora  colummfera  Busk,  p.  571. 

2.  Tangential  section  of  this  recent  chilostomatous  bryozoan,  showing  stmctnie 

of  walls  and  parenchymal  chord. 

Eficharopora  pavonia  (D'Orbigny).  p.  571. 

3.  Vertical  section  X  36. 

4.  Tangential  section  X  35. 

Lorraine  formation,  Cincinnati,  Ohio. 

Ceriocava  ramosa  D'Orbigny,  p.  569. 

5, 6.  Vertical  and  tangential  sections  of  this  cyclostomatous  bryozoan,  showing 
vesicles  supposed  to  be  homologous  with  the  cystiphragms.   ( After  Ulrich. ) 
Cretaceous  of  France. 

Homotrypa  grandis,  new  species,  p.  578. 

7.  Tangential  section  X  20. 

8.  Vertical  section  X  20,  showing  only  a  portion  of  the  axial  and  peripheral 

regions. 

9.  Tangential  section  X  50  of  a  single  zooecium. 

10.  Natural-size  view  of  a  fragment  of  a  zoarium. 

Lorraine  formation,  Lumsleys  Fork,  2  miles  west  of  Goodlettsville,  Davidson 
County,  Tennessee. 

Homoirypa  pulchra,  new  species,  p.  577. 

11.  Vertical  section  X  20,  showing  the  distribution  of  diaphragms  and  cj-Bti- 

phragms. 
12, 13.  Tangential  section  X  20,  and  a  small  portion  of  same  X  50. 

14.  A  small  but  nearly  complete  zoarium,  natural  size. 
Lorraine  formation,  Cincinnati,  Ohio. 

Homotrypa  nilida,  new  species,  p.  586.     (See  also  Plate  XXV,  figs.  6-8.) 

15.  Tangential  section  of  several  zooecia  X  40. 

Bichmond  formation,  near  Osgood,  Indiana.  ^  \ 
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Plate  XXI. 
Homotrypa  dumoea,  new  speciee,  p.  576.     (See  also  Plate  XX,  fig.  1.) 

Fig.    1.  Fully  matured  region  of  a  tangential  section  X  20. 

2.  Verticail  section  X  20. 

3.  A  complete  zoarium,  natural  size. 
Lorraine  formation,  CJovington,  Kentucky. 

Homotrypa  cindnnaHengiSy  new  species,  p.  676. 

4-6.  Three  nearly  complete  zoaria,  natural  size,  exhibiting  variations  in  growth* 

7. 8.  Tangential  and  vertical  sections  X  20. 

9, 10.  Tangential  sections  X  50  of  zooicia  in  the  peripheral  region  in  different 
stages  of  maturity. 
Lorraine  formation,  Cincinnati,  Ohio. 

Homotrypa  flabeUaris  var.  spinifera,  new  variety,  p.  680. 

11.  Portion  of  a  frond,  natural  size. 
12, 13.  Nearly  complete  zoaria,  natural  size,  of  a  narrow  form  of  the  variety. 
14, 16.  Vertical  and  tangential  sections  X  20. 

Lorraine  formation,  Covington,  Kentucky. 

Plate  XXU. 

Homotrypa  libana,  new  species,  p.  578. 

Fig.    1.  Vertical  section  X  20. 
I  2.  Tangential  section  X  20. 

3.  Tangential  section  of  several  zooecia  X  40,  showing  the  intermural  structure 
and  the  small  acanthoi)ores. 
Lorraine  formation,  Lebanon,  Ohio. 

Homotrypa  nickleti,  new  species,  p.  586. 

4, 5.  Vertical  and  tangential  sections  X  20. 

6.  Tangential  section  of  several  zo<Bcia  X  40. 

7.  Natural-size  view  of  a  fragment  of  a  zoarium. 
Richmond  formation,  Raywick,  Kentucky. 

Homotrypa  cylindricay  new  species,  p.  585. 

8. 9.  Tangential  and  vertical  sections  X  20,  illustrating  the  internal  characters  of 

the  species. 

10.  Tangential  section  of  several  zocBcia  X  40,  showing  the  intermural  structure 

and  the  large  acanthoi)ore8  with  the  small  central  tube. 

11.  Vertical  section  X  50,  exhibiting  structure  of  walls  and  cystiphragms. 
12, 13.  Naturalnsize  views  of  two  nearly  complete  zoaria. 

Richmond  formation,  Richmond,  Indiana. 

Plate  XXIll. 
Homotryjta  communis,  new  species,  p.  581. 

figs.  1, 2.  Tangential  and  vertical  sections  X  20. 

3.  Tangential  section  of  a  single  zocecium  X  50,  showing  the  charactere  in  the 

fully  matured  region. 

4.  Natural  size  view  of  a  small  zoarium. 
Richmond  formation,  Oregonia,  Ohio. 
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Homotrypa  noduloaa,  new  species,  p.  582.     (See  also  Plate  XXV,  fig.  15. ) 

Figs.  5, 6.  Vertical  sections  X  20  and  X  30,  illustrating  the  internal  characters. 

7.  Tangential  section  X  20,  showing  laiige  acanthopores  and  few  mesopores. 

8.  Tangential  section  X  20,  with  numerous  mesopores. 
9-11.  Three  fragments,  natural  size. 

Richmond  fonuation,  Hanover,  Ohio. 

Homotrypd  obliqua  Ulrich,  p.  575. 

12.  Vertical  section  X  20. 

13.  Natural  size  view  of  a  complete  zoarium  of  the  form  found  in  the  Fair- 

moimt  beds. 

14.  Natural  size  view  of  the  prevailing  form  in  the  Bellevue  betls. 
Lorraine  formation,  Cincinnati,  Ohio! 

IIonwtryjHi  ciirvata  var.  fmccipta,  new  variety,  p.  575. 

15.  Fragment  of  zoarium,  natural  size.      Utic^a  formation.  West  Covington, 

Kentucky. 

Plate  XXIV. 

Homotrypd  riclimonderun^j  new  species,  p.  582. 

Fig.       1.  Tangential  section  X  20,  through  the  fully  matured  region. 

2.  Vertical  section  X  20. 

3.  Tangential  section  X  50,  illustrating  the  structure  of  the  walls  and  acantho- 

pores. 
Richmond  formation,  Hanover,  Ohio. 

4.  Specimen  of  the  natural  size. 
Richmond  formatiim,  Richmond,  Indiana. 

Ilomotrifpa  amthii^  new  specie*?,  j).  584. 

5.  Tangential  section  X  20,  showing  the  wide  intermural  spaces. 

r>.  Vertical  section  X  20,  illustrating  the  distribution  of  the  cystiphragms. 
7.  Fully  mature<l  condition  of  a  single  zocpcium  X  50. 
8, 9.  Fragments  of  zoarium,  natural  size. 

Richmond  formation,  Dutch  Creek,  near  Wilmington,  Ohio. 

Homotrypa  irorthenl  (James),  p.  583. 

10.  Vertical  section  X  20. 
11, 12.  Tangential  sections  X  50  and  X  20,  illustrating  the  characters  of  the  mature 

region,  the  latter  showing  conimunication  pores. 
13, 14.  Fragments  of  zoaria,  natural  size,  showing  variations  in  size  and  surface 
cliaracters. 
Richmond  foniiatit>n,  Richmond,  Indiana. 

Homotrypa  irorthmi  var.  }>rum'mens,  new  variety,  p.  584. 

16, 16.  Natural  size  views  of   two  fragnient*».      Richnumd   formation,  Elkhom 
Creek  near  Richmond,  Indiana. 

Homotrypa  inyrtheni  var.  intrrveWtta,  new  variety,  p.  584. 

17.  T&ngential  section  X  -iS,  through  mature  region.     Richmond  formation, 
near  O^ood,  Indiana. 
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Plate  XXV. 
HoTnotrtfpa  ramulom,  new  species,  p.  586. 

Figs.  1,  2.  Vertical  and  tangential  sections  X  20,  illustrating  the  internal  characters. 

3.  Tangential  section  X  50,  through  fully  matureti  region  of  several  zooecia. 

4.  Natural  size  view  of  a  nearly  complete  zoarium. 

Richmond  formation,  Versailles,  Indiana. 

Uomoirypa  nitidct^  new  species,  p.  586.     (See  also  Plate  XX,  fig.  15.) 

5.  Tangential  section  X  20. 

6.  Vertical  section  X  20,  showing  form  and  distribution  of  cystiphragms  and 

diaphragms. 
7, 8.  Natural  size  views  of  fragments. 

Richmond  formation,  near  Osgood,  Indiana. 

Htmwtrypa  dawsoni  ( Nicholson ) ,  p.  581 . 

9.  Vertical  section  X  20,  showing  distribution  of  cystiphragms. 
10.  Tangential  section  X  20,  through  fully  matured  region. 
Richmond  formation,  VVaynesville,  Ohio. 

Hamotrypa  gplendenSy  new  species,  p.  587. 

11, 12.  Vertical  and  tangential  sections  X  20,  illustrating  the  internal  characters 
of  the  species. 

13.  A  single  zocecium  X  50,  as  seen  in  tangential  section. 

14.  Natural  size  view  of  a  fragment  of  a  frond  of  this  species. 

Richmond  formation,  Wilmington,  Illinois. 

Homotrypa  twdulosa,  new  species,  p.  582.     (See  also  Plate  XXIII,  figs.  5-11.) 

15.  Tangential  section  of  a  single  zooecium  X  J^,  Hhowiuu:  communication 

pores.     Richmond  formation,  Hanover,  Ohio. 
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A   REVIEW   OF   THE    ELASMOBRANCHIATE    FISHES    OF 

JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  Ijelftnd  Stanford  Junior  IMiversUy. 


In  the  present  paper  is  given-  a  record  of  the  species  of  Elasmobran- 
chiate  fishes,  sharks,  rays,  and  chimeeras,  known  to  inhabit  the  waters 
of  Japan.  It  is  based  on  the  collections  made  by  Messrs.  Jordan  and 
Snyder  during  the  summer  of  1900,  and  on  the  material  contained  in 
the  Japanese  museums  and  in  the  United  States  National  Museum, 
some  of  which  were  collected  by  the  U.  S.  Fish  Commission  Steamer 
Albatross.  The  accompanying  figures  are  chiefly  by  Mr.  William 
Sackston  Atkinson. 

Sut3class    SELACHII. 

This  includes  among  recent  fishes  the  sharks  and  the  rays,  marine 
fishes  mostly  of  large  size,  abounding  in  all  seas. 

We  begin  the  group  with  the  archaic  tj'^pe,  the  order  or  suborder 
Kotidani,  proceeding  thence  from  the  more  generalized  sharks  to  the 
specialized  skates.  The  true  sharks  form  an  almost  perfect  gi'adation 
into  the  skates,  but  there  are  no  forms  extant  which  connect  the  Noti- 
dani  with  modern  sharks. 

(oeXaxog^  shark;  the  word  originally  meaning  cartilage.) 

ORDERS  OF  SELACHIT  IN  JAPAN. 

n.  Gill-openings  6  or  7;  dorsal  fin  single;  vertebral  column  imperfectly  segmented, 
each  s^^ent  l)eing  wjuivalent  to  2  vertebra?,  and  bearing  2  neural  arches;  anal 

fin  present NOTIDANI,  I. 

a«.  (HU-oiienings  5;  vertebral  column  well  segmented,  each  segment  forming  a  neural 
arch  and  1  centrum. 
b.  Vertebne  each  with  the  internal  calcareous  lamellai  radiating  from  the  central 

ring;  anal  fin  present ACTEROSPONDYLl,  II. 

bh.  Vertebne  with  the  internal  calcareous  lamelljc  not  nuliating,  but  arranged  in 
one  or  more  concentric  cintlcs  or  series  around  the  central  ring;  no  anal  fin; 
palatoquadrate  arch  not  articulated  to  the  skull. 

c.  Gill-openings  lateral ;  dorsal  fins  2 TECTORK)NDYLI,  III. 

cc.  (iill-openings  ventral;  dorsal  fins  small  and  jxysterior,  or  wanting;  body  and 
pectoral  fins  forming  a  dei)reHs<*d  disk BATOI  DEI,  IV. 
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Order  I.  NOTIDANI. 

Sharks  with  the  branchial  apertures  in  increased  number,  6  or  7; 
only  one  dorsal  fin.  Vertebral  column  imperfectly  segmented  so  tint 
from  each  segment  2  neural  arches  and  2  vertebral  bodies  arise. 
Among  existing  sharks  this  group  contains  2  families.  Numerous 
genera  represented  by  fossils  seem  allied  to  these  and  to  tlie  Ce-stra- 
ciont  types. 

{Xotid^tnuH^  vaniSavos^  dry  back,  the  Greek  name  of  some  shark, 
in  Athenaeus.) 

a.  Palatoquadrate  apparatus  articulated  with  the  poetorbital  processes  of  the  sknO; 
IxKiy  moderately  elongate;  teeth  in  the  two  jaws  unlike;  mouth  inferior. 

Hbxanchid^  L 

aa.  Palatoquadrate  apparatus  not  connected  with  the  skull;  body  greatly  elongmte, 

almost  eel-sliaped;  dorsal,  anal,  and  ventrals  close  together  on  posterior  pAit  of 

iKxly;  teeth  in  the  two  jaws  alike;  mouth  anterior.  .Ciilamydosslachtd^  LL 

Family  I.  HEXANCHID^E. 

Body  moderately  elongate,  somewhat  depressed  anteriorly,  tapering 
toward  the  caudal  fin.  Head  depressed,  oblong,  with  the  snout  pro- 
jecting. Eyes  submedian  or  anterior,  without  nictitating  membrane. 
Mouth  subiiiferior,  large,  arched  in  front;  no  labial  fold.  Teeth  iii 
the  two  jaws  unlike;  in  the  upper  jaw  1  or  2  pairs  of  awl-shaped  teeth, 
the  next  six  teeth  broader  and  each  provided  with  several  cusps,  one 
of  which  is  much  the  strongest.  Lower  jaw  with  6  large  comb-like 
teeth  on  each  side,  besides  the  smaller  posterior  teeth.  Spiracles 
small,  on  the  side  of  the  neck.  Only  one  dorsal  fin,  without  spine, 
opposite  the  anal,  and  similar  to  it.  No  pit  at  the  root  of  the  caudal. 
Gill-openings  wide,  6  or  7  in  number.  Viviparous  sharks,  sometimes 
reaching  a  ver^^  large  size.     Species  of  the  warm  seas. 

a,  (iill-oixjnmgs,  7  on  each  sicie Ueptranchias^  I. 

1.  HEPTRANCHIAS  Rafinesque. 

ITcptranchim  Raffnesqi'k,  Caratteri,  1810,  p.  14  {dnereus). 
NoUyrhp^chxm  Ayreh,  Proc.  Cal.  Acad.  Sci.,  I,  1856,  p.  72  (macuUitus). 
Heptanchm  of  Authors. 

Gill-openings  7  on  each  side.  Lower  teeth  uniform  in  size  or 
decreasing  toward  corners  of  mouth;  cusps  on  the  cutting  edge  more 
or  less  regularly  graduated. 

{snra^  seven;  l^pdyxioi,  gills.) 

a.  NoTORHYNcnus.  Median  tooth  of  lower  jaw  with  the  central  cusp  email  or  wanting. 
6.  Color,  gray;  cusps  of  most  teeth  growing  smaller  from  the  second deani^  k 
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I.  HEPTRANCHIAS  DEANI  Jordan  and  Starks. 
ABURAZAME  (FAT  SHARK). 

Heptranchias  dftwi  Jordan  and  8tarkh,  Proc.  Cal.  Acad.  Sci.,  1901,  L,  p.  348; 
Misaki. 

Head,  6  in  length;  width  of  body  at  pectorals,  li  in  head;  eye  about 
4i;  HDOut  about  8^;  width  of  mouth  at  corners,  2i;  pectorals,  li;  base 
of  ventrals,  2;  depth  of  caudal  peduncle,  4i  in  head. 

Body  very  elongate,  more  or  less  rounded,  though  somewhat 
depressed  in  front;  tail  compressed,  elongate,  tapering.  Head  elon- 
gate, pointed,  compressed,  broader  than  deep;  snout  produced,  com- 
pressed above,  flat,  roundly  pointed;  eye  large,  anterior,  lateml,  supe- 
rior; mouth  large,  triangular,  narrowly  rounded  in  front;  symphysis 
of  mandible  a  little  before  eye,  which  is  over  anterior  part  of  mouth; 
lips  not  especially  thick;  corners  of  mouth  forming  a  long  groove 
equal  to  one-half  length  of  exposed  dental  margin  of  mandible;  teeth 
in  upper  jaw  sharp,  long,  pointed,  hooked  ])ackward,  without  lateral 
cusps;  a  median  tooth  at  symphysis  of  mandible  with  two  or  three 
small  cusps  on  each  side;  teeth  in  mandible  4  on  ea(^h  mmus,  each 
tooth  with  a  seri'ated  cutting  edge  composed  of  G  or  more  cusps;  lii-st 
cusp  with  a  very  small  notch  in  front,  second  enlarged,  and  all  armnged 
in  the  formula  1  +  1+3+1, 1+1+4+1, 1+1+5+1, 1+1+6+1,  accord- 
ing to  individual  size;  while  the  cutting  edge  is  continuous  it  is  not 
uniform  and  even,  as  depth  of  each  tooth  is  a  little*,  less  behind,  edge 
above  a  trifle  oblique;  inner  buccal  fold  in  mandible  thick  and  fleshy; 
tongue  not  free  from  floor  of  mouth;  nostrils  large,  about  midway  on 
snout  below,  between  its  tip  and  front  of  eye;  interorbital  width  con- 
vexly  flattened.  Spiracles  small,  superior,  and  al)out  midway  between 
eye  behind  and  gill-opening.  Gill-ojxinings  large,  l)road,  becoming 
progressively  smaller  behind,  all  entirely  in  front  of  root  of  pectoral. 

Body  very  finely  roughened. 

Dorsal  fin  small,  its  greater  ix)i-tion  before  origin  of  the  anal;  anal 
low,  its  base  long;  pectorals  small,  edges  posteriorly  slightly  emargi- 
nate;  ventrals  low,  base  long,  origin  nearer  origin  of  anal  than  origin  of 
pectoral;  caudal  very  long,  lower  lobe  deep  in  front,  then  very  narrow 
till  near  end,  where  a  terminal  notch  is  formed.  Caudal  peduncle 
compressed,  somewhat  triangular  in  cross  section,  flattened  above. 

Color  in  spirits  dark  gra^^  brown  al)ove  and  on  the  upper  parts  of 
fins,  below  pale  or  whitish;  in  a  photograph  in  the  Imperial  University 
a  few  whitish  spots  are  shown. 

Length  38f  inches  (98  cm.  3  mm.). 

This  description  from  the  original  type,  a  female.  No.  12()20,  ichthy- 
ological  collections,  Leland  Stanford  Junior  University  Museum.     It 
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was  taken  at  Misaki  by  Kumakiobi  Aoki,  witb  book  and  line,  in  deep 
water. 

The  species  is  not  rare  on  tbe  coast  of  soutbern  Japan. 

(Named  for  Basbford  Dean.) 

Family  II.  CHLAMYDOSELACHID^. 

FRILLED  SHARKS. 

Body  very  elongate  and  slender,  tbe  tail  tapering  to  a  point.  Head 
very  broad  and  depressed.  Snout  broad.  Eyes  lateral  and  without 
nictitating  membrane.  Nostrils  large,  tbe  nasal  cavity  separate  from 
tbe  moutb.  M outb  anterior,  tbe  jaws  almost  equal.  Teetb  in  oblique 
rows,  tbe  bases  extended  backward,  and  tbe  cusps  slender.  Spiracles 
present.  Gill-openings  six.  Dorsal  fin  posterior,  witbout  spine;  anal 
fin  well  developed.  No  pit  at  root  of  caudal.  First  gill-membrane 
not  free  across  tbe  istbmus,  but  joined  by  median  and  ratber  tbick 
membrane.  Intestine  said  to  bave  a  spiral  valve.  Anterior  basi- 
brancbial  caitilages  present. 

2.  CHLAMYDOSELACHUS  Garman. 

Chlamydoselachus  Garman,  Bull.  Essex  Inst,  Jan.  17,  1884,  p.  47  {anffuineus). 
Chiamydosdach^  GttNTHER  (variant  in  spelling). 

Opercular  flap  forming  a  broad  frill  over  firet  gill-opening.  Eyes 
ratber  small;  moutb  very  large,  extending  far  l>eyond  the  eye.  Teetb 
similar  in  tbe  jaws,  eac*.b  with  three  slender,  curved,  subconical  cusps, 
sepaitited  by  a  pair  of  rudimentary  denticles,  on  a  broad  base;  no 
median  series  of  teeth  above  like  that  on  the  symphysis  of  tbe  mandi- 
ble. Mouth  larger  than  broad,  and  with  no  labial  folds  at  angles. 
Pupil  borizontally  elongated.  Fins  broad,  rounded;  caudal  witbout  a 
notch. 

Of  this  genus  but  a  single  living  species  is  known.  It  inbabits  the 
open  sea  in  waters  of  some  depth,  and  is  most  abundant  in  tbe  Kuro 
Shi  wo  or  warm  current  on  the  east  coast  of  eTapan. 

(X^^apivs^  mantle  or  frill;  ffiXaxog,  shark.) 

2.  CHLAMYDOSELACHUS  ANGUINEUS  Garman. 

RABUKA;  KAGURAZAME  (SCAFFOLD  8HARK). 

Chlamydoaelachus  anguineujt  Garman,  Bull.  Essex  Inst.,  Jan.  17,  1884,  p.  47,  with 
figs.;  Japanese  seas;  Bull.  Mus.  Comp.  Zool.,  1885,  XII,  No.  1,  with  plat€9 
and  account  of  anatomy;  off  Japan. — Gunther,  Deep  Sea  Fishes  Challenger, 
1884,  p.  2,  with  plates;  Japan.— Collett,  Bull.  Soc.  Zool.  France,  1890, 
p.  219;  Funchal,  Madeira. — Jordan  and  Evermann,  Fish  N.  M.  America,  I, 
1896,  p.  16  (after  Garman). 

Head  about  7i  in  length;  depth  aV)out  121 ;  tail  IJ  in  trunk  and  head; 
eye  S\  in  head;  snout  4;  maxillaiy  IJ ;  interorbital  space  2i;  width  of 

Digitized  by  ^OOQ  LC 


K0.13M.     ELASMOBRANCniATE  FTSHES—JOJiDAJSr  AND  FOWLER,        597 

mouth  at  corners  2^;  intemasal  space  3f;  pectoral  1^^;  internasal  space 
If  in  interorbital  space. 

Body  very  elongate  and  tail  greatly  compressed,  roughened,  and 
tapering  to  a  point.  Head  rather  small,  oblong,  greatly  depressed, 
broad,  and  its  greatest  depth  two-thirds  its  width;  snout  depressed, 
broadly  rounded,  and  projecting  but  little  beyond  mandible;  eye  small, 
its  posterior  margin  about  first  two-fifteenths  of  length  of  head ;  nostrils 
large,  lateral,  on  sides  of  snout  and  a  little  low  in  position;  mouth 
very  large,  more  than  half  the  head;  teeth  tricuspid,  spaces  between 
each  ousp  with  a  small  denticle  at  base,  similar  in  both  jaws,  and  in 

formula  TTiri^Ti »  ^^'^  separated,  in  oblique  rows,  with  not  more 

than  6  teeth  in  each  row;  tongue  small,  slightly  elongate,  point  rounded,  " 
and  a  little  free  in  front;  inside  of  mouth  roughened,  especiall}'  the 
tongue.  Gill-openings  very  large,  first  the  largest,  the  others  pro- 
gressively smaller;  inner  edges  of  branchial  arches  roughened;  gill- 
•filaments  flattened,  adnate  to  interhranchial  septa  except  at  tip;  pharynx 
long  and  broad;  gill-membrane  joined  to  isthmus  medially  by  a  thick 
membrane. 

Scales  very  small  and  sharp,  a  little  enlarged  along  lateral  line,  most 
of  edges  of  fins,  and  jaws,  becoming  especially  large  at  angle  of  the 
latter. 

Dorsal  small,  its  origin  about  over  that  of  anal;  anal  about  twice  as 
large  as  dorsal;  pectoral  small,  broad,  with  a  very  blunt  angle;  ven- 
trals  large,  broad,  and  rounded;  caudal  with  })road  lower  lobe,  tajx^ring 
to  an  elongate  and  sharp  point,  upper  rays  very  shoi-t  and  uniform. 

Color  in  spirits  uniform  brown. 

Length  39^  inches  (99  cm.  6  mm.). 

This  description  from  a  Misaki  specimen. 

Kuro  Shiwo,  oflf  Izu,  Sagami,  and  Awa,  on  the  east  coast  of  Japan; 
our  three  specimens  from  off  Misaki,  in  Sagami.  It  has  also  been 
taken  off  Madeira  and  off  Norway  in  deep  water,  and  it  is  probably 
wideh"  distributed. 

Our  largest  example  measures  69i  inches  (148  cm.  6  mm.). 

{anguiveu>t^  from  aiigvln^  the  slow  worm,  the  word  alli(».d  ioAnguilla^ 
eyx^^^s,  eel.) 

Order  II.  ASTEROSPONDYLI. 
TYPICAL  SIIAKKS. 

The  essential  character  of  this  order  is  in  the  structure  of  the  verte- 
brae. The  calcareous  lamellte  within  e^ich  vorto})m  mdiatt^  from  the 
central  ring.  The  group  contains  the  great  body  of  living  sharks, 
including  all  of  those  with  5  gill  openings,  2  doi-sals,  and  an  anal  fin. 
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FAMILIES  OF  ASTEROSPONDYLI. 

I.  Cestracionteb.  Palatoquadrate  apparatus  articulated  to  preorbital  part  of  skoll; 
dorsal  fins  with  spines;  head  short  and  blunt;  teeth  of  differing  forms  in  the 

same  individual Heterodostid-e,  III. 

II.  (talei.  Palatoquadrate  apparatus  not  articulated  with  skull;  no  dorsal  spines; 
head  more  or  less  pointed  in  profile;  teeth  not  differing  w^idely  in  form  in  the 
same  individual. 
a.  First  dorsal  fin  over  or  behind  ventrals;  spiracle  present;  no  nictitating  membrane. 
h.  Tail  not  bent  upward;  noHtrils  not  confluent  with  the  mouth. 

c.  Sharks  oviparous ScYi.roRHiNiD.K,  IV. 

re.  Sharks  ovoviviparous HemiscylliidjE,  V. 

aa.  First  dorsal  fin  inserted  more  or  less  in  advanc*e  of  ventrals. 

//.  First  dorsal  fin  high,  highest  anteriorly,  its  base  wholly  in  front  of  that 
of  ventrals. 
ee.  ( ■audal  fin  not  hmate,  its  upper  lobe  two  or  more  times  length  of  lower, 
with  a  notch  below  toward  its  tip;  side  of  tail  not  keeled. 
/.  Last  gill-opening  above  base  of  pectoral. 

g.  Tail  moderately  developed,  forming  less  than  one-third  of  the  total 
length;  eyes  with  nictitating  membranes. 

h.  Mead  normally  fonned Carchariid.e,  VI. 

hh.  Head  hammer-shaped  or  kidney-shaped  by  the  extension  of  its 

sides Sph VRNID.K,  VIl. 

g(j.  Tail  exceedingly  long,  forming  about  one-half  the  total  length; 

eyes  without  nictitating  membrane Au>riin.F,  VI II. 

ff.  I^st  gill-opening  entirely  in  front  of  pectoral;  snout  ending  in  a  long 

fiat  blade MtTsrKrRiNin.K,  IX. 

er.  Caudal  fin  lunate;  caudal  peduncle  with  a  keel  on  each  side;  size  large. 
/.  I..ast  gill-oi>ening  entirely  in  front  of  pei^torals. 
j.  (lill-oiieningH  moilerate;  teeth  large  and  sharp.  .La mnid.«:,  X. 
jj.  (iill-o|Xinings  very  wide,  nearly  meeting  under  throat;  teeth 
very  small  and  numerous;  size  enormous. 

Cktorhinid.Ft  XI. 

it.  Jjant  gill-opening  above  base  of  pectorals;   teeth  small;   size 

large Rhinodontid^e,  Xll. 


Family  III.  HETERODONTID^. 

CESTRACIONT  SHARKS. 

Body  elontrate;  obtusely  trihedral,  gradually  tapering  backward; 
head  high,  with  the  forehead  declivous,  and  little  prominent.  MouUi 
rather  narrow,  the  upper  lip  divided  into  7  lobes,  the  lower  with  a 
fold;  dentition  similar  in  both  jaws,  small  obtuse  teeth  in  froqt,  and 
the  lateral  teeth  molar-like  and  enlarged.  Nostrils  confluent  with  the 
mouth,  (xill-openings  5.  Spiracles  small.  Dorsal  fins  2,  and  each 
provided  with  a  strong  spine.  Caudal  fin  usually  notched  at  tip- 
Oviparous,  the  egg-cases  very  large,  subconical,  without  tentaclos, 
and  spirally  twisted.  Small  sharks  now  inhabiting  the  Pacific  Ocean. 
Species  supposed  to  belong  to  the  same  family  are  widely  distributed 
as  fossils  in  the  Mesozoic  and  earlier  periods.  .    ........> 
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8.  HETERODONTUS  Blainville. 

HderodcmJluB 'Bhxi^fvujsRy  Nouv.  Bull.  Scien.,  1816,  p.  121  (philippi). 
Cegtracum  Cuvibr,  R^^^  Animal,  1st  ed.,  1817,  p.  129  {philippi). 
Gyrapleurodus  Gill,  Proc.  Aead.  Nat.  Sci.  Phila.,  1862,  p.  489  (francwci). 
Tropidodus  GiLh,  Proc.  Acad.  Nat.  Soi.  Phila.,  1862,  p.  489  {pfintlierinus). 

Body  elongate,  thick  and  heavy  anteriorl3%  and  the  tail  tapering. 
Head  thick,  oblong,  brojid.  Snout  bluntl}'  rounded,  rather  long,  and 
protruding.  Eyes  small,  high,  with  the  ridges  above  more  or  less 
prominent.  No  nictitating  membrane.  Mouth  rather  small  and 
narrow;  teeth  small  and  obtuse  in  front,  in  the  young  pointed,  and 
provided  with  3  to  5  cusps;  the  posterior  teeth  molar-like,  twice  as 
broad  as  long,  and  arranged  in  oblique  series,  one  series  being  formed 
b3^  much  larger  teeth  than  those  in  the  other  series.  Spiracles  small, 
a  short  distance  from  the  lower  part  of  the  eye.  Gill-openings  rather 
narrow.  Scales  small,  sometimes  cruciform.  First  dorsal  opposite 
the  space  between  pectorals  and  ventrals;  secx)nd  dorsal  in  advance  of 
anal;  pectorals  very  large  and  l)elow  gill-openings;  caudal  fin  mod- 
erate, more  or  less  bent  upward.  Species  about  6,  and  usujilly  placed 
in  one  genus,  ireterothmfH^^  often  called  by  the  later  name  of  CeHtrncuyn, 
(irepog^  differing:  oSovg^  tooth.) 

3.  HETERODONTUS  JAPONICUS   (Dumeril). 
NEKOZAMK  (CAT  SHARK). 

Heterodcfntns  pkUipjn  var.  jnjmnica  Dumeril,  Hist.   Nat.  ]\nHH.,  I,  1870,  p.  424; 

Japan. 
Ckstnicitm  japoni<rus  Miklouiio-Maclay  and  Macleay,   Proc.  Linn.  Soc.  N.  S. 

Wales,  VIII,  p.  428,  pi.  xx ;  Japan.— Ism k a wa,  Prel,  Cat. ,  1897,  p.  61 ;  Tokyo. 
HelerodarUus  japonicus  Steindachner,  Reise  Aurora,  1898,  p.  224;  Ko])e. 
Heterodontus  zebra  Blebker,  Verb.  Bat.   Gen.,  XXVI,  1854,  p.  127;  Nagasaki 

(not  of  Gray). 

Head  61;  depth  6i  in  length;  width  of  body  at  pectoi-als  IJ  in  head; 
eye  5i;  snout  1|;  mouth  about  3;  interorbital  spacc2;  width  of  mouth 
IS;  ventrals  li. 

Body  elongate,  thick,  heavy,  compressed  anteriorly;  tail  rounded, 
tapering  Imckward.  Head  })roader  than  deep,  oblong,  elevated  above; 
snout  very  blunt,  flattened  above,  much  longer  than  interorbital  space; 
cheeks  rounded,  convex,  full,  swollen;  eye  very  full,  elongated  hori- 
zontally, high,  and  nearer  gill-opening  than  tip  of  snout;  snout  pro- 
trudes so  that  mouth  is  not  terminal;  teeth  tricuspid  in  front,  median 
cusp  largest,  but  posteriorly  l)ecoming  molar-like,  rounded  and  large; 
lips  very  thick,  fleshy,  with  a  deep  fold  at  corners  of  mouth;  nostrils 
large  and  confluent  with  mouth;  interorbital  space  broad,  concave,  and 
superorbital  ridges  elevated  on  both  sides.  Spiracles  very  distinct,  a 
short  distance  below  posterior  margm  of  eye.     Gill-op^tBll^^lJ &li§¥^ 
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at  iirst,  then  rising  a]K)ve  l)ase  of  pectoml,  first  largest,  equal  to  \\  in 
the  interorbital  space,  the  others  progressively  smaller  to  last,  which 
is  one-half  the  length  of  fii"st. 

Body  rough  on  the  top  of  head  and  hack.  Fins  large,  first  and 
second  dorsal  each  with  a  strong,  sharp-pointed  spine,  the  origin  of 
first  midway  between  tip  of  snout  and  origin  of  the  second  dorsal;  first 
dorsal  higher  than  second,  its  margin  concave  and  its  height  a  little 
less  than  head;  second  dorsal  with  its  origin  midway  between  ori^n 
of  first  dorsal  and  tip  of  caudal,  low,  and  with  its  margin  also  concave; 
anal  smallest  tin,  posterior  to  second  dorsal;  pectorals  very  large,  equal 
to  caudal,  broad  and  with  margin  straight;  origin  of  ventral  nearer 
first  dorsal  than  second  doi-sal,  short,  blunt  behind,  and  margin  straight; 
caudal  with  lower  lobe  broad.  Caudal  peduncle  long,  compressed, 
flatU^ned  above  and  below,  its  least  depth  equal  to  its  breadth  a  trifle 
more  than  eye  or  about  2i  in  interorbital  space. 

Color  in  spirits  pale  brown,  dark  above;  across  snout  a  broad  pale 
bar,  then  one  l>ehind  eye,  crosswise,  above,  two  narrow  pale  bars 
between  eye  and  first  dorsal,  then  two  more  from  first  dorsal,  two 
more  between  first  and  second  dorsal,  two  from  second  dorsal,  a  bix>ad 
pale  one  on  middle  of  caudal  peduncle,  and  then  another  at  junction  of 
caudal  and  caudal  })eduncle;  pectorals  and  ventrals  pale  above. 

Length  VM  inches  (48  cm.  5  mm.). 

nescri})od  from  a  specimen  from  Nagasaki. 

Coasts  of  flapan;  generally  common  southward.  Our  specimens 
taken  at  Misaki,  Tokyo,  Wakanoura,  Kobe,  Hakata,  and  Na^fa^aki. 
It  is  close  to  the  Australian  Heterod(mtuJ<  j)/if7ijppf\  differing  at  least 
in  the  coloration.  To  the  Chinese  species  Ifeterodwitm  zebra ^  it  Ls 
still  nearer,  but  according  to  Steindachner  it  differs  in  coloration^  in 
the  form  of  the  head,  and  of  the  individual  fins. 

Family  IV.  SCYLIORHINID.*. 

CAT  SHARKS. 

Dorsal  fins  2,  both  rather  small,  without  spines,  the  first  more  or 
less  behind  the  ventmls;  anal  tin  present,  usually  before  the  second 
dorsid;  caudal  tin  rather  long,  usually  with  a  basal  lobe;  the  tail  not 
keeled  and  not  bent  upward.  Spimcles  present,  close  behind  eye;  no 
ni(*titating  mem]>rane;  gill  openings  small,  the  last  one  above  the  root 
of  the  })ectorals.  Mouth  usually  broad,  with  small  teeth,  sevenil  series 
being  in  function;  teeth  small,  each  with  a  median  cusp  and  1  to  4 
small  cusps  on  each  side;  nostrils  near  mouth,  not  confluent  with  it, 
sometimes  provided  with  cirri.  Gill  openings  5,  nearl}-  equidistamt 
Mucous  pores  about  head  numerous,  especially  on  lower  side  of  snout 
Oviparous.  Kgg  cases  large,  quadnite,  with  prehensile  tubes  at  the 
angles.     Small  sharks,  the  species  nither  numerous  in  warm  se^s. 

»  CeiUraciomebra  Gray,  Zool  Miscel.,  1831,  p.  5;  Canton.^o 


Ko.  1324.     ELASMOBRANCHIA  TE  FISHES-JORDAN  AND  FO  WLER.       60 1 

a.  ScYLioRHiNFN.E.    Nasal  and  Duccal  cavities  separate;  spiracles  close  behind  eye; 
gill  openings  nearly  equidistant;  teeth  small,  usually  tricuspid. 
6.  Nostrils  separated  from  each  other  by  a  broad  isthmus. 
c.  Scales  on  upper  margin  of  the  tail  little  if  at  all  enlarged,  usually  similar  to 
those  on  rest  of  Ixxiy,  or  at  any  rate  not  forming  a  serrated  edge. 
d.  Head  not  very  broad;  stomach  not  inflatable;  second  dorsal  behind  anai, 

which  is  far  from  caudal IIaJUduru»,  4. 

dd,  Uead  extremely  broad;  stomach  capable  of  great  inflation;  second  dorsal 
over  anal CephaloscyUium,  5. 

4.  HALy^LURUS   Gill. 

HalseluruH  GihLy  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1861,  p.  407  (bitrgeri). 

Body  and  head  slender;  spiracle  small,  close  behind  eye;  nasal  and 
buccal  cavities  separate;  nasal  valves  simple,  without  lobe  or  groove, 
the  nostrils  separated  by  a  broad  interspace;  teeth  small,  tricuspid. 
First  dorsal  behind  ventrals,  second  dorsal  behind  anal,  which  is  far 
from  caudal. 

Very  small  spotted  sharks,  allied  to  Scyliorhinus  and  Catulm, 

(aAg,  sea;  aikovpos^  cat.) 

4.  HALALURUS  BURGERI  (Miiller  and  Henle). 

SeyUium  burgeri  MI^ller  and  Henle,  Plagiost.,  1837,  p.  8,  pi.  n;  Nagasaki. — 
ScnLECiEL,  Fauna  Japonica,  Poiss.,  1850,  p.  301;  Nagasaki. — Bleeker,  Act. 
See.  Sid.  Ind.  Neerl.,  I,  1856,  Anilmyna,  p.  69;  Amboyna. — Gf  nther.  Cat. 
Fish  Brit.  Mufl.,  VIII,  1870,  p.  404;  Japan,  Formosa,  Amboyna. — Dumebil, 
Hist.  Nat.  Piss.,  I,  1870,  p.  320;  Nagasaki. 
Halsduru8  burgeri  Gill,  Am.  Lye.  Nat.  Hist.  N.  Y.,  1861,  p.  407. 

Head  7|;  depth  about  12^  in  length;  width  of  head  1^^  in  its  length; 
snout  2i  in  head;  interorbital  space  2i;  width  of  mouth  about  2;  eye  4; 
eye  1|  in  snout;  If  in  interorbital  space;  pectoral  li  in  head;  base  of 
anal  2. 

Body  very  elongate,  depressed  somewhat  in  front,  and  tail  long  and 
tapering.  Head  small,  rather  broad,  but  not  as  broad  as  long,  and 
depressed  above;  snout  depressed,  produced,  lateral  profile  pointed, 
but  when  seen  from  alK)ve,  broadly  rounded;  eyes  rather  large,  lateral, 
about  in  center  of  length  of  head;  mouth  very  broad,  mandible  begin- 
ning in  front  of  eye,  and  corners  below  posterior  part  of  eye;  teeth 
small,  numerous,  tricuspid  in  both  jaws;  nostrils  rather  largo,  nearer 
eye  than  tip  of  snout,  but  not  confluent  with  mouth;  interorbital  space 
broad  and  flattened  like  top  of  head  and  snout.  Spiracles  large  and 
directly  behind  the  eye  at  a  very  short  distance.  Gill-openings  small, 
lateral,  and  above  base  of  pectorals. 

Body  very  finely  roughened. 

First  dorsal  much  larger  than  second,  its  origin  much  nearer  base 
of  lower  caudal  lobe  in  front  than  tip  of  snout,  and  behind  ventmls; 
second  dorsal  entirely  behind  anal  and  distant  from  first  dorsal  3  times 
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the  latter's  base;  anal  small,  low,  its  origin  a  little  nearer  origin  of 
ventrals  than  origin  of  lower  caudal  lobe;  pectorals  larger  than  other 
fins,  broad,  and  with  their  margin  nearly  straight;  ventrals  rather 
long;  caudal  equal  to  space  between  origin  of  its  lower  lobe,  which  is 
not  very  deep. 

Color  light  brown,  a  trifle  darker  above;  small  round  black  spots 
irregularly  grouped  in  double  rows  over  back,  on  the  sides,  and 
between  them  more  or  less  of  a  warmer  tint;  lower  parts  pale, 
immaculate,  except  on  tail,  where  there  are  one  or  two  dark  spots; 
spots  on  caudal  small. 

Total  length  15^  inches  (39  cm.,  4  mm.). 

This  description  is  from  a  dried  skin  taken  at  Nagasaki  by  M.  Yahiro. 

Coast  of  Japan  and  southward,  not  common;  seen  at  Misaki  and 
Nagasaki. 

(Named  for  M.  Burger,  who  collected  specimens  and  paintings 
about  Nagasaki  for  Temminck  and  Schlegel.) 

8.  CEPHALOSCYLLIUM  Gill. 
CephalmcyUium  Gill,  Am.  Lye.  Nat.  Hist.  N.  Y.,  1861,  p.  407  {laticeps). 

This  genus  differs  from  Catuliis  in  the  very  broad  head,  and  in  the 
power  or  habit  of  inflating  the  stomach  when  disturbed. 
{K£<l>aXrf^  head:  Scylliuju.) 

5.  CEPHALOSCYLLIUM  UMBRATILE  Jordan  and  Fowler,  new  species. 
NANUKAZAMI  (SEVEN  DAY  SHARK);  OSEIBUKA  (CROWD  SHARK). 

CephalomifUium  Intkeps  Nystrom,  Kong.  Svensk  Vet  Ak.,  1887,  p.  49;  Nagasaki — 
I8HIKAVVA,  Prel  Cat,  1897,  p.  62;  Tokyo  (not  Scyllium  laticeps  Dum^ril, 
which  is  an  Australian  species). 

Head  6^  in  length;  depth  about  8;  depth  of  head  li  in  its  length; 
snout  2J  in  head;  interorbital  space  2;  width  of  mouth  about  2;  eye 
3i  in  interorbital  space;  mouth  2  in  head;  pectoral  li;  depth  of 
caudal  peduncle  about  3  in  interorbital  space. 

Body  elongate,  more  or  less  depressed  anteriorily,  tail  narrow, 
tapering  downward.  Head  rather  large,  broad,  its  breadth  a  little  less 
than  length;  snout  produced,  bluntly  rounded,  flattened  above;  eye 
small,  lateral,  nearer  tip  of  snout  than  first  gill-opening;  mouth  large, 
rather  broad;  teeth  small,  numerous,  tricuspid;  nostrils  nearer  tip  of 
snout  than  eye,  not  confluent  with  mouth;  interorbital  space  broad, 
flat;  spiiucles  small,  behind  eye,  and  a  little  below,  or  for  space  less 
than  diameter  of  the  eye;  gill-openings  5,  posterior  smallest*  and  a 
little  above  base  of  pectoral. 

Scales  small,  rough. 

First  dorsal  much  larger  than  second,  behind  ventrals;  space  between 
it  and  second  doi-sal  much  greater  than  base  of  first  dorsal;  origin  of 
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second  dorsal  nearer  first  dorsal  than  base  of  caudal  lobe;  anal  fin  below, 
and  a  trifle  in  front  of  second  dorsal;  pectomls  large,  nearer  tip  of 
snout  than  origin  of  ventrals;  ventrals  rather  low,  their  origin  nearer 
origin  of  anal  than  that  of  pectoral;  caudal  longer  than  head. 

Color  pale  brown,  very  light  below,  marbled  above  with  shades  of 
dark  and  deep  brown;  on  back  five  broad  cross  bars  of  pale  ruddy 
brown,  with  blotches  of  darker  brown,  first  behind  the  eye,  next  over 
base  of  pectoral,  next  between  it  and  first  dorsal  where  another  is,  and 
finally  last  at  second  doi*sal;  on  caudal,  two  broad  cross  bars,  one  at 
base  of  caudal,  the  other  near  its  tip.     Length  38^  inches  (98  cm). 

Type  a  dried  skin,  No.  12693  Ichthyological  collections,  Stanford 
University  Zoological  Museum. 

Locality,  Nagasaki. 


Pig.  1.— Cephalobcyllium  umbratile, 

Coast  of  Japan  southward,  apparently  quite  rare,  as  we  have 
obtained  only  one  specimen  from  Nagasaki,  collected  by  Mr.  Yahiro. 
From  the  same  locality  it  is  also  recorded  by  Nystrom. 

{uinbratilis^  shaded.) 

Family  V.  HEMISCYLLIID.E. 

This  group  is  closely  allied  to  the  Scyliorhinidir^  differing  mainly 
in  being  ovoviviparous,  the  young  being  brought  forth  alive  as  in 
most  sharks.  The  nasal  and  buccal  cavities  are  confluent,  the  anal  is 
behind  the  second  dorsal,  the  large  spiracles  are  more  or  less  behind 
the  eye,  and  the  body  is  usually  marked  with  dark  cross-bands. 

a.  Hbmiscyllim^..  Sides  of  head  with  no  dermal  flaps  or  cirri;  Hpiracles  very  dis- 

tiuct  l)elow  the  eye;  anal  far  behind  second  dorsal ChiUmcijlUum^  6. 

aa,  Obbctolobin.«.  Sides  of  the  head  with  dermal  flai>8  or  cirri;   spiracles  wide, 
oblique  slits  behind  and  l)elow  the  eye OrecUAobxtH^  7. 

6.  CHILOSCYLLIUM  Muller  and  Henle. 

ChUoftcijUhtm  MttuLERand  Hbnlk,  Plajfioetomen,  1837,  p.  17  [platjiomm). 
Siptchiswiui  CniLhf  Am.  Lye.  Nat.  Mist.  N.  Y.,  ISeil,  p.  40H  {tufjerctdattin) . 

Spiracle  very  distinct,  below  the  eye*.  Nasal  and  buccal  cavities  con- 
fluent; nasal  valve  folded,  with  a  cirrus.  I^wer  lip  well  developed, 
continuous  across  the  symphysis.  Teeth  small,  triangular,  with  or 
without  lateral  cusps.     Last  two  gill-openings  close  together.^  vS^f^lC 
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finH  two,  the  tirHt  l>ehiDd  the  front  of  ventrals.     Anal  far  bekiiid 
second  dorsal,  oIohc  to  caudal.     East  Indies. 

(X^iXos^  lip;  SeyUiutn^  a  related  genus  of  sharks.) 

6.  CHILOSCYLLIUM  INDICUM  (Gmelin). 

Sqiuilujf  pp.  (iKONow,  Mu8.  loh.,  I,  p.  61,  No.  133;  India  (from  a  specimen  ib 

which  the  anal  fin  wan  rut  away). 
Sfjuaiiiit  iniiiniM  (tmklin,  Sypt.  Nat.,  I,  1788,  p.  1503  (after  Gronow). 
ChiUm-yUinm  mdinun  (it^NTHKR,  Oat.  Fwh,  VIII,  1870,  p.  411;  China,  Japan, 

India,  Cajie  St««,  Java,  (\^ylon,  eU*.  (and  of  most  recent  aathors). — Joboas 

and  KvBKMANN,  PrtK*.  U.  S.  Nat  Mus.,  1902;  Formosa. 
Sf/iuilm<  grommnnuH  Laoepkdk,   Hi8t,  Nat.  Polbb.,  I,  1798,  p.  280,  pi.  ii,  fijE.  I 

(afttT  (fronow). 
Stiwile  iimleU'  LAcfepiDE,  Hist.  Nat.  Poiss.,  I,  1798,  p.  281,  pi,  xi,  fig.  1. 
Sfjualw  tuhen^ddtm  Bukii  and  Schneidkr,  Syst.  Ichth.,  1801,  p.  137, 
Stjnrhhfi mui  tufjrrrulalwH  itiLLy  Am.  Lye.  Nat  Hist  N.  Y.,  1861,  p.  408, 
ScijUium  plugimnm  Bennett,  Life  of  Raffles,  1830,  p.  694. 
ChilosryUium  plai/iosum  Mt*Li.ER  and  Hbnle,  Plagiost,  1837,  p.  17. — DuMtau 

Klasmobr.,  1870,  p.  328  (and  of  various  authors). 
ScffUium  orrmtum  Gray,  Ind.  Zool.,  Ill,  1830-35,  pi.  c,  fig.  1;  India. 
Chilofu'lf ilium  grixeum  MI*ller  and  IIbnle,  Plagiost,  1837,  p.  19. 
Vhihn*4'lfUlnni  munjaritiferum  Blbekbr,  Ned.  Tyds.  Dierk,  I,  1851,  p.  243. 
Scifflhnji  hnwelti  Blbekbr,  Verb.  Bat  Gen.,  XXIV,  1852,  Plagiost,  p.  19. 
Scylliiim  phi/malodvM  Blebkek,  Verh.  Bat.  Gen.  Plagiost,  p.  21. 
Stpialus  nnuhitui*  Gronow,  Syst.,  Ed.  Gray,  1854,  p.  8. 

Head  8  in  leiiofth;  depth  18;  snout  2i  in  head;  interorbital  space  21; 
width  of  head  H  in  its  length;  eye  8  in  interorbital  space;  base  of  pec- 
toi-al  2i  in  head;  ha^se  of  anal  If. 

Body  very  elongate,  slender,  tail  long  and  tapering.  Head  long, 
depressed,  broadly  rounded  above,  flattened  below;  snout  broadly 
depressed,  produced,  and  rounded  above  so  that  lateral  profile  is 
bluntly  pointed;  eyes  small,  high,  lateral,  rather  far  apart,  in  middle 
of  length  of  head;  mouth  very  broad,  transversely  straight,  nearei 
eye  than  tip  of  snout;  mandible  with  a  broad,  undivided  flap,  pos- 
terior edge  undulated;  teeth  pointed,  with  a  basal  cusp  on  each  side, 
numerous,  rather  small;  nostrils  large,  confluent  with  comers  d 
mouth,  and  (^aeh  with  a  pointed  barbel;  interorbital  space  elevated i 
little,  very  broad,  flatt<nied.  Spiracles  veiy  large,  below  and  behind 
eye.  Gill-openings  about  equal,  the  posterior  above  root  of  pei*tonii, 
and  last  two  very  close  together. 

Scales  rather  large  and  coarse. 

Origin  of  first  dorsal  a  little  nearer  tip  of  snout  than  origin  of  lowei 
caudal  lobe,  similar  to  second  dorsal,  and  only  a  trifle  larger,  space 
between  two  fins  about  equal  to  head;  anal  short,  far  behind  secoud 
dorsal  and  only  separated  from  caudal  by  a  deep  notch;  pectorab 
broad,  a  little  shorter  than  head,  and  nearer  the  tip  of  snout  than  ori^ 
of  ventrals;  ventrals  before  first  dorsal,  their  tips  reaching  nearly  to 
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middle  of  its  base;  caudal  not  bent  up,  upper  lobe  low,  straight,  and 
lower  lobe  long,  deeper  than  upper  and  with  a  notch  near  its  tip. 
Back  with  a  low  median  keel. 

Color  in  alcohol  pale  brown  above,  whitish  beneath,  and  with 
thirteen  broad  deep  brown  qross-bars  above,  between  which  on  median 
line  of  back  a  deep  brown  spot;  sides  of  body  and  broad  cross-bars 
with  a  number  of  light  spots,  of  more  or  less  irregular  size,  and  some 
of  those  on  sides  of  abdomen  greatly  enlarged. 

Head  with  a  number  of  pores. 

Length  26i  inches. 

This  description  from  a  male  from  Formosa,  loaned  us  by  Dr.  Shin- 
Dosuke  Matsuljara. 

Coasts  of  China  and  Formosa,  recorded  once  from  Nagasaki  by 
Gunther. 


Fig.  2.— CHii/isrYLLiuM  indicum. 

The  synonymy  above  given  is  from  Gunther;  we  have  no  means  of 
valuing  the  nominal  species  included  by  Gunther  under  the  name  of 
CkUoscyllmiri  indlcmfi. 

7.  ORECTOLOBUS  Bonaparte. 

OrecUAobm  Bonaparte,  Selach.,  1836,  p.  11  {harhatun). 
CW>««>r/imuj»  MtJLLER  and  Henle,  Plagiost.,  1837,  p.  21  {barbaius). 

Spiracle  a  wide  oblique  slit  behind  and  below  the  eye;  nasal  and 
buccal  cavities  confluent.  Head  broad,  flat,  the  snout  very  obtuse; 
mouth  wide,  partly  anterior,  a  free  nasal  cirrus;  sides  of  head  with 
numerous  skinny  flaps;  chin  with  or  without  barbels.  Lips  well  devel- 
oped. Anterior  teeth  rather  large,  long,  and  slender,  without  lateral 
lobes;  lateral  teeth  smaller,  tricuspid  in  few  series;  last  two  gill-open- 
ings close  together.  First  dorsal  behind  ventrals,  the  second  before 
anal,  which  is  very  close  to  caudal.     Tail  short. 

(op^/crds^,  stretched  out;  X6/3o5^  lobe). 
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7.  ORBCTOLOBUS  BARBATUS  (Gmelin). 

Sifwtiuj*  />rir/^(/i«  (tmkun,  SvHt.  Nat.,  1788,  j>.   1493;  New  Holland  (after  Barts 

of  BnMiR^met,  Act.  TariH,  1780,  p.  657). 
(YtHvu,rhinu.f  htrfnitHs  Mt'Lij?R  ami  Henlk,  Plagiost,  1837,  p.  21,  pi.  v.— »Schlbgii, 

Fauna  Jaixmun,  Poibh.,  1S50,  p.  301;   Nagasaki. —Dumeril,  Elasmobr.,  I. 
•       1870,  p.   .S:W;  AuHtralia,  Jajiaii,  China.— Gt^NTHKH,  Cat.  Fish,  VIU,  \U. 

p.  414;  Jai>an,  TaHinaiiia,  Australia.— Macleav,  Australian  Fi^es,  1881,  p. 

301;  Port  Jmkwm. 
SfptaluM  marnhituM  Bonxaterre,   Encyol.  Meth.,  1788,  p.  8  (after  Brooasoiwt; 

Coll.  Capt.  Cook). 
SfptaiuM  appewiiniliitui<  Shaw,  Naturalints'  Miscellany,  1809,  p.  727. 

Hoad  Oi  in  length;  depth  9;  depth  of  body  H  i»  head;  depth  of  head 
al)out  IH  in  ts  lenj^th:  kMijrth  of  head  1^  in  its  width;  eye  i^i  in  head: 
2  in  spiracU^;  J^J  in  snout;  4^  in  interorbital  space;  snout  3  in  head,  H 
in  interor})ital  space;  I J  in  space  between  spiracles;  w^idth  of  mouth  2 
in  breadth  of  head;  piK'toral  ftbout  li;  l)a«e  of  ventral  1^  in  length  of 
pivtoral;  caudal  pedunck)  8  in  space  between  spiracles. 

Body  (»longate,  very  much  depressed  and  broadened  anteriorly;  toO 
rather  narrow,  coiiipr(»ssed,  tapering.  Head  very  broad,  flattened, 
its  breadth  greater  than  length;  snout  bix>ad,  pi-ofile  very  blunt,  trun- 
cate, with  round(»d  edges,  upper  surface  flat;  eyes  verj'  small,  superior, 
superorbital  ridges  slightly  elevated  and  broadly  flattened;  jaws  nearly 
equal,  upper  projecting  beyond  but  little;  teeth  without  cusps,  sharp, 
elongate,  pointed;  lips  very  thick,  fleshy,  fringed  inside;  nostrils  con- 
fluent with  mouth,  lateral,  far  ai)art,  inferior;  mouth  with  deep  labial 
groove  at  corner,  which  is  a  little  in  front  of  eye;  tongue  broad,  flat, 
compressed,  little  free  in  front;  sides  of  head  and  snout  each  withiJ 
compnvssed  dermal  flaps  or  appendages  of  different  sizes,  first  pair 
from  nostrils  are  largest;  interorbital  space  like  rest  of  top  of  head, 
flat.  Si)inuli»s  very  large  >>elow and  behind  eyes.  Gill-opening  rather 
small,  above  pe<torals. 

Scales  small,  rough  when  stroked  backwards. 

First  dorsal  the  larger,  higher  than  second;  space  l)etweeiT  its  bftjC 
and  that  of  sc^cond  two-thirds  length  of  its  own  base,  and  its  origin 
over  posterior  part  of  base  of  anal;  origin  of  second  dorsal  nearer 
origin  of  ventnil  than  tip  of  anal;  anal  smallest,  beginning  direitlr 
behind  second  dorsal;  pectorals  large,  broad,  margin  truncate;  ven- 
trals  nearer  origin  of  aiuil  than  first  gill-opening;  caudal  moderate, 
with  a  notch  near  tip,  ecjual  to  space  between  origin  of  first  dorsal  and 
base  of  second  post^'riorly. 

Color  in  spirits  pale  brown,  whitish  beneath;  upper  surface  beauti- 
fully marbled  and  variegated  with  darker  brown;  crosswise  about  ten 
broad  dark  bars  made  up  of  similar  mottlings;  a  whitish  spot  l>ehin<^ 
the  corner  of  spiracle. 

Length  38  inches  (84  cm.  2  mm.). 

Described  from  a  female  taken  at  Hakata. 
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Japan  to  Australia,  rather  common  to  the  southward.  Our  speci- 
mens from  Nagasaki,  and  one  from  Hakata,  where  it  was  found  abun- 
dant. The  identity  of  the  Japanese  species  with  the  Australian 
(h'ectoldbus  harbatus  is  yet  to  be  proved. 

(Aor^iM,  bearded.) 

Family  VI.  CARCHARIID^. 
TYPICAL  SHARKS. 

Sharks  with  two  dorsal  fins,  the  first  short  and  high,  entirely  before 
the  ventrals,  the  second  comparatively  small,  opposite  the  anal;  no 
spines;  gill-openings  moderate,  the  last  above  the  base  of  the  pectonds; 
tail  more  or  less  bent  upward  from  the  base  of  the  caudal  fin;  sides  of 
tail  not  keeled;  eyes  with  nictitating  membranes;  head  not  hammer- 
sbaped,  the  snout  longitudinally  produced,  as  usual  among  sharks. 
Spiracles  small  or  obsolete.     Species  oviparous. 

A  large  family,  found  in  all  seas.  The  species  are  often  closely 
related  and  difficult  of  determination. 

a.   MuOTKLiNiE:  Teeth  flat  and  paved,  without  cuspa  or  ridgee;  spiracles  present;  no 
pit  at  root  of  tail;  labial  folds  well  developed. 

6.  Teeth  very  blunt MnsieltiM,  8. 

oo.  Carchariina:  Teeth  more  or  less  compressed,  with  entire  or  serrate  sharp  edges. 
c.  Spiracles  present. 

d.  Boot  of  tail  without  pit. 

e.  Teeth  rather  small,  each  with  a  medium  cusp  and  one  or  two  small  lateral 
cusps  on  each  side. 
/.  Teeth  larger,  with  sharp  cusps;  snout  of  moderate  length;  embryo  not 

attached  to  ut^^nia  by  a  placenta Triukutj  9. 

ee.  Teeth  larger,  with  a  single  cusp,  oblique,  notched  and  coarsely  serrated 

on  the  outer  margin GgUim,  10. 

dd.  Root  of  tail  without  conspicuous  pit  above;  teeth  all  coarsely  serrate,  alike 
in  l)oth  jaws,  and  all  with  a  deep  noU^h  on  outer  margin;  caudal  fin  with 

a  double  notch Galeocerdoy  11. 

cc.  Spiracles  obsolete;  lower  teeth  narrower  than  upixjr  teeth. 

g.  Angle  of  mouth  without  groove  or  with  merely  a  wlight  depression, 
which  does  not  extend  along  either  jaw. 
h.  First  dorsal  fin  inserte<l  posteriorly,  nearer  ventrals  than  pectorals; 
embryo  not  jointKi  to  the  uterus  by  a  placenta;  slender  sharks, 

with  very  strongly  serrated  teeth PrionacCj  12. 

hh.  First  dorsal  inserted  anteriorly,  nearer  pectorals  than  ventrals; 
embryo  (so  far  as  known)  attached  to  the  uterus  by  a  placenta, 
i.  Teeth  all  serrate  more  or  less  (entire  in  the  very  young). 

CarchariaHj  13. 

gg.  Angle  of  mouth  provide<l  with  more  or  less  distinct  groove,  which 

extends  along  one  or  l)oth  jaws;  teeth  entire,  or  very  nearly  so, 

more  or  less  obliijuely  })la<'ed,  their  pointi^  turne<l  away  from  the 

median  line;  embryo  (so  far  as  known)  with  placenta. 

*S<v///o</(;h,  14. 
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8.  MUSTELUS  Cuvier, 

DOO  SHARKS. 

MiUftelfut  CiTViKR,  R^e  Aninial,  1st  ed.,  1817,  p.  128  (mtutelua). 
IHnvmcromylon  (iill,  Proc.  Ac.  Nat.  Rci.  Phila.,  1864,  p.  148  (tew). 
Galen*  JoBDAN  aiid  Evermann,  Fish.  N.  Mid.  Am.,  1, 1896,  p.  29  (after  Rafioesqw 
1810). 

Ikxl}'  elonj^te,  nlendcr;  8nout  comparatively  long  and  flattened; 
mouth  rrosront-.shai)ed,  with  woll-devoloped  labial  folds;  teeth  sniaiL 
many  mwed,  flat  and  smooth,  rhombic,  arranged  like  pavement,  alike 
in}K)th  jaws,  and  blunter  than  in  any  other  sharks;  eye«  large,  oblong: 
spiracles  small,  just  behind  the  eyes;  pectoral  tins  large:  first  donsi 
large,  not  much  behind  ]>ectorals;  second  dorsal  somewhat  smaller: 
anal  opjwsito  second  doi*sal  and  still  smaller;  ventrals  well  developed: 
basal  lobe  of  caudal  almost  obsolete,  the  tail  nearly  straight;  embryo 
attached  to  the  uterus  by  a  plac^^nta,  or  else  without  placenta^  those  so 
attached  belonging  to  the  subgenus  Pleuraeromyhm,  Small  sharks^ 
among  the  smallest  of  the  American  species. 

{tnmteln^^  a  weasel  or  marten;  the  same  word  used  for  sharks  asi? 
the  synonymous  word  galews.) 

8.  MUSTELUS  MANAZO  Bleeker. 

MANAZO;  UOHillZAMK  (STAR-SR)TTKD  SHARK);  IIOSHINOKURI  (STAB 

CHESTNUT). 

MiiMelus  ndgoria  ScHLBciEL,  Fauna  Japonica,  Poiss.,  1850,  p.  3(XJ,  pi.  cxxxir; 

Nagasaki  (not  of  Miiller  and  Henle). — Nybthom,  Kong,  Svensk,  Ak.  Vet, 

1887,  p.  50;  Naga*^aki. 
Mtmtelux  lunwizo  Blkkkek,  Verh.  Bat.  (ien.,  XXVI,  1854,  Japan,  p.   126;  N«j9- 

saki.— GrNTHER,  Cat.  Fish,  VIII,  1870,  p.  387;  Japan.— Dumeril,  Elaamo- 

branches,  I,  1870,  p.  403  (after  Bleeker). — Ihhikawa,  Prel.  Cat,  1897,  p.  (2; 

Hokkaido,  Bonhu,  Tokyo. — Jordan  and  Snyder,  l*roc.  XJ.  S.   Nat.  Mos., 

1900,  p.  336;  Tokyo,  Hakodate. 

Head  i\^  in  length;  depth  11^;  width  of  head  li  in  its  length;  depth 
of  head  2;  snout  2^;  width  of  mouth  3;  interorbital  space  2i;  eye 
4i;  space  between  spiracles  1|;  pectoral  about  li;  height  of  dorsal 
If;  caudal  peduncle  li  in  eye. 

Body  long,  slender,  back  elevated  in  front;  tail  long,  tapering. 
Head  broad,  broader  than  greatest  depth  of  body,  depressed  in  front 
elevated  l^ehind;  snout  greatl}^  produced,  depressed,  flattened,  rather 
broadly  rounded;  eyes  elongate,  lateral,  in  middle  of  length  of  head; 
mouth  obtusely  angular,  breadth  much  greater  than  either  of  rami 
and  tip  of  mandible  not  before  eye;  teeth  small,  pavement-like,  in 
many  rows;  lips  thin,  at  corners  of  mouth  a  fold  on  each  side;  nostrik 
very  large;  on  lower  surface  of  head,  nearer  eye  and  mouth  than  tip 
of  snout;  interorbital  space  broad,  flattened.  Spiracles  small,  veir 
near  posterior  margin  of  eye.  Gill-openings  rather  small,  posteriorly 
above  base  of  pectoral  in  front.  Digitized  by  ^OOgie 
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Body  everywhere  very  finely  roughened. 

JFirst  doi*Hal  larger  than  second,  nearer  origin  of  pectoral  than  that 
of  ventral;  origin  of  second  dorsal  nearer  that  of  first  dorsal  than  tip 
of  caudal,  and  with  greater  part  of  its  base  in  front  of  anal;  anal 
smallest  nearer  caudal  than  ventral;  pectorals  a  little  larger  than 
first  dorsal,  broad,  very  slightly  emarginate;  ventrals  small,  origin 
nearer  that  of  anal  than  pectoral;  caudal  short,  a  little  less  than  space 
between  two  dorsals.  Caudal  peduncle  rather  long,  least  depth 
greater  than  least  width. 

Color  in  spirits  uniform  grayish-brown,  much  darker  above,  pale 
below;  upper  surface  of  body  anteriorly,  also  along  the  lateral  line, 
marked  with  small,  round,  whitish  spots. 

Length  22  inches  (66  cm.). 

This  description  taken  from  our  largest  example,  a  male,  secured 
at  Tokyo. 

Coasts  of  Japan,  generally  abundant  in  shallow  bays,  especially  to 
the  southward,  our  specimens  from  Hakodate,  Aomori,  Matsushima, 
Tokyo,  Misaki,  Kobe,  Onomichi,  Hiroshima,  and  Hakata.     It  is  a* 
small  shark,  reaching  a  length  of  about  2i  feet,  and  is  used  for  food. 
In  young  specimens  the  tips  of  the  caudal  and  dorsals  are  blackish. 

{Maiioso^  the  Japanese  name.) 

0.  TRIAKIS   Muller  and    Henle. 

Triaki»  MITller  and   Henlb,  Magazine  of  Natural   History,  II,   1838,   p.  36, 

(scyllium). 
Triads  J  corrected  spelling. 

Body  compressed,  elongate;  mouth  large,  crescent-shaped,  with 
well -developed  long  labial  folds;  teeth  moderate,  numerous,  similar  in 
both  jaws,  each  with  a  longer  median  cusp,  and  one  or  two  smaller 
ones  on  each  side;  eyes  small,  with  nictitating  membrane;  spiracles 
small,  l^ehind  the  eyes;  no  pit  at  the  root  of  the  e^iudal;  no  lower 
lobe  to  the  caudal;  first  dorsal  fin  opposite  the  space  between  the  pec- 
torals and  ventrals.  Embryo  without  placenta.  Coloration  variegated, 
black  and  gray.     Pacific  and  Indian  oceans. 

(rpsls^  three;  a/c/g,  point). 

g.  TRIAKIS  SCYLLIUM  MiiUer  and  Henle. 
KOROZAME  (KORO,  INCENSE  BURNER;   ZAME,  SHARK). 

Triakis  scyllium  MOller  and  Henle,  Plagiostoinen,  1838,  p.  63,  pi.  xxvi; 
Nagasaki. — DumAril,  Elasmobr.,  1870,  p.  397  (after  Muller  and  Henle). — 
Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  336;  Tokyo. 

Triads  scyllium  GtJNXHER,  Cat.  Fish,  VIII,  1870,  p.  384  (after  Muller  and 
Henle). — Ishikawa,  Prel.  Cat.,  1897,  p.  62;  Tokyo,  Sagami. 

Head  6f  in  length;  depth  8§;  width  of  head  1^  in  its  length;  depth 
of  head  2;  snout  2^;  interorbital  space  a  trifle  over  2;  eye  6i;  width 
of  mouth  2J;  snout  to  mouth  2|;  space  between  spii*acles  If;  base  of 
dorsal  li;  base  of  anal  2.  Digitized  by  ^OOglC 
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IVmIv  long,  .^il^'nder.  fuu-k  elevated,  and  tail  (^omprps^ried.  ta|ieriiig. 
Head  depre?^sed«  flattened  }jek>w,  murh  broader  than  deep:  snout  in 
profile  pointed,  rounded,  when  .seen  from  above  very  broadly  rounded 
and  flattened:  eye  j^malL  lateral,  with  nictitating  membrane;  mouth 
very  broad,  eresoent-shaped.  not  angular,  so  that  il  bc^ns  in  front  of 
eye  and  ends  lielow  middle:  teeth  small.  numerou2$,  sharp-pointed, 
tricruspid:  labial  fold  at  the  comer  of  mouth  on  each  side:  nostrils 
large,  on  lower  surface  of  head  nearer  naouth  than  tip  of  snout;  inter- 
orbital  space  broad,  flattened  Spiracles  small,  directly  behind  eye& 
6ill'0)jenings  lateral,  posterior  above  base  of  pectoral. 

Body  entirely  roughened,  the  prickles  coarser  above. 

First  dorsal  large,  a  little  nearer  origin  of  second  dorsal  than  tip  of 
snout,  also  nearer  origin  of  pectoral  than  that  of  ventral;  second 
dorsal  midway  between  posterior  base  of  first  dorsal  and  anterior  base 
of  lower  caudal  lobe;  anal  well  behind  second  dorsal;  pectoral  shorter 
than  head,  its  posterior  margin  slightly  emarginate,  reaching  beyond 
middle  of  space  I:>etween  its  own  origin  and  that  of  ventral;  ventrals 
nearer  origin  of  anal  than  posterior  base  of  |)ectorals;  caudal  small, 
•H  in  total  length.  Caudal  peduncle  narrow,  compressed  alwve  and 
beneath.     Ijateral  line  present  along  sides,  superior. 

Color  dark  gray  brown,  with  a  num})er  of  indistinct  broad  blackish 
cross-bars;  in  the  upjx^r  surface  of  body  a  numl>er  of  scattei"ed,  indis- 
tinctly defined,  }>lackish  spots;  lower  surfat*e  of  body  p:ile;  sides  and 
lower  iK)rtions  of  pectorals  and  ventrals  grayish  brown. 

Length  10^  inches  (47  cm.). 

This  description  from  an  example  from  Tokyo. 

Coasts  of  southern  Japan;  rather  common  in  the  Inland  Sea.  A 
small  shark,  reaching  a  length  of  about  2i  feet.  Our  specimens  from 
Tokyo,  Tsuiniga,  Ononuchi,  and  Hakata. 

{MjyUium^  the  cat  shark;  from  cfKvKco^  to  rend.) 

lO.  GALEUS  Rafinesque. 

TOPES. 

Oaletuta  Rafinehque,  Caratteri  Alcuni  Nuovi  Generi,  1810,  p.  13,  in  part  {gaUWf 
etc.,  although  thatPi>ecie8  is  not  explicitly  mentioned,  the  first  species  men- 
tioned being  a  species  of  Pristiurus^  P.  mrlaMoimtA) , 

a  From  the  definition,  and  from  Rafinesque's  custom  of  taking  Linnsean  specific 
nanu?H  as  generic,  making  such  HX)ecie8  always  the  types  of  liis  genera,  we  may  infer 
that  StfUithtM  gaJeivf  was  his  type  of  CUi1exu<.  At  least  this  arrangement  may  be 
accepted  pending  an  agreement  as  to  the  generic  nomenclature  of  sharks.  In  case 
the  name  Gaieus  is  finally  used  for  Prii<tinriu<  or  for  MttMduSf  the  present  genus  will 
become  (kdewhrnxuf.  In  a  private  notebook  belonging  to  Rafinesque,  now  preserved 
in  the  Smithsonian  Institution,  he  refers  to  Galexis^  CarchariaSy  and  several  other 
genera  named  by  Cuvier  in  1817,  as  "  described  by  me  in  1810,  but  don't  you  tell 
it !"  Pending  a  decision  of  the  application  of  Galruj<  and  Oarcharia^  we  retain  them 
for  the  groups  to  which  Rafinesque  obviously  intended  the  names  to  am)ly. 
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^riileorkimisi  Blainville,  Bull.  Sci.  Philom.,  1816,  \k  121  (golem), 
fwolensCnviER,  Regne  Animal,  Isted.,  1817,  p.  127  (gaiemt). 
JRugaleux  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  148  {galais). 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals; 
mouth  crescent-shaped,  with  the  teeth  alike  in  both  jaws,  oblique, 
notched,  and  serrated;  spiiucles  present,  snoiall;  nictitating  membrane 
present;  no  pit  at  the  base  of  the  caudal;  caudal  fin  with  a  single 
notch.     Tropical  seas. 

{yixKio^^  a  kind  of  shark,  like  a  weasel.) 

lo.  GALEUS  JAPONICUS  (Miiller  and  Henle). 

YERAKUFUKA.« 

<7a/cu«  j«po«/cu«  MUllkr  and  IIenlk,  Plaj?iostomen,  1838,  p.  58,  pi.  xxn;  Naga- 
saki.— DuMERiL,  Elasmobranchos,  1, 1870,  p.  891  (after  Miiller  and  Henle). — 
GtTNTHER,  Cat.  Fish,  VIII,  1870,  p.  'M)  (after  Mullerand  Henle).— Nyotrom, 
KoDK,  Svensk,  Vet.  Ak.,  1887,  p.  50;  Nagasaki. 

Head  6i  in  head;  depth  9J;  width  of  head  1^  in  its  length;  inter- 
orbital  space  2i;  snout  2|;  pectoral  \\\  width  of  mouth  !^J;  eye  2^  in 
interorbital  space. 

Body  elongate,  back  elevated  in  front,  sides  compressed.  Head 
greatly  depressed,  elongate,  convex  above,  flattened  beneath;  snout 
pointed  in  profile;  when  viewed  from  above,  roundly  pointed,  flattened; 
eyes  elongate,  lateral;  nictitating  membmne  large,  well  developed; 
mouth  crescent  shaped,  though  rather  bluntly  obtuse  at  symphysis  of 
mandible;  corners  of  mouth  each  with  a  well-developed  labial  fold; 
teeth  very  oblique,  without  serrations  on  their  edges,  and  with  several 
short  cusps  behind;  nostrils  late  ml  ly  inferior,  moderately  large,  nearer 
mouth  than  tip  of  snout;  interorbital  space  broad,  slightly  elevated 
and  flattened  in  middle.  Spiracle  a  small  slit  a  short  distance  behind 
eye.     Gill  openings  5,  in  front  of  the  base  of  pectoral  above. 

Surface  of  body  finely  roughened. 

Dorsals  similar,  far  apart,  origin  of  first  much  nearer  tip  of  snout 
than  origin  of  second;  origin  of  second  dorsal  much  in  advance  of  anal, 
nearer  first  dorsal  than  tip  of  snout,  and  midway  between  origin  of 
ventral  and  origin  of  lower  caudal  lobe;  anal  small,  its  origin  nearer 
caudal  than  ventrals;  pectorals  large,  with  emarginate  edges,  reaching 
bej'ond  origin  of  dorsal;  ventrals  behind  first  dorsal,  their  origin 
nearer  that  of  anal  than  origin  of  pectoral;  caudal  much  larger  than 
head,  with  a  notch  near  tip  so  that  terminal  portion  is  one  and  two- 
thirds  the  lower  lobe.  Caudal  peduncle  long,  much  deeper  than  broad, 
flattened  above  and  below,  without  any  pit. 

Color  in  alcohol  light  gray-brown,  below  lighter  or  whitish. 

Length  26|  inches. 

^Yerahiy  the  antefeudal  period;  fnht,  shark.  Yeraku  is  the  name  of  the  period 
in  Japanese  history  preceding  the  feudal  period,  or  Tokugawa.     It  c'lose<l  ^bcuit^l^OOp 
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Described  from  a  very  large  specimen  from  Nagasaki,  where  ex- 
amples, 16  feet  or  more  long,  were  seen. 

A  very  large  shark,  reaching  a  length  of  25  feet  and  a  weight  of 
nearly  2,000  pounds.  The  head  of  a  huge  specimen  is  in  possession  of 
M.  Yahiro,  proprietor  of  a  natural-history  shop  in  Nagasaki.  It  has 
the  snout  very  short,  nostrils  midway  in  its  length;  teeth  serrate, 
alike  in  both  jaws,  those  in  back  deeply  notched;  width  of  jaws  much 
exceeding  snout;  jaws  with  short  labial  fold;  spiracles  small;  second 
dorsal  a  little  smaller  than  first,  slightly  before  anal ;  caudal  considerably 
less  than  space  between  dorsals. 

This  species  was  taken  at  Onomichi,  Hiroshima,  and  Nagasaki,  and 
it  appears  to  be  generally  common  on  the  shores  of  Kiusiu. 

11.  GALEOCERDO  Muller  and  Henle. 

Oaleocerdo  Mt^LLBR  and  Henle,  Plagiostonien,  18i^8,  p.  59  {tigrijius). 
BareoffoleiM  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  1861,  p.  411  {ardicus). 

Mouth  crescent  shaped;  teeth  alike  in  both  jaws,  large,  oblique, 
coarsely  serrated  on  both  margins,  with  a  deep  notch  on  outer  margin,* 
spiracles  present;  caudal  fin  with  a  double  notch;  a  pit  on  the  tail 
above  and  below  at  the  base  of  the  caudal  tin;  first  dorsal  opposite  the 
space  between  pectorals  and  ventrals.  Large  sharks,  found  in  most 
seas. 

.  {yaXeos^  a  krnd  of  shark,  like  yo^^v^  the  weasel;  KSftSco^  a  fox  or 
weasel.) 

II.  GALEOCERDO  TIGRINUS  Muller  and  Henle. 

Oaleocerdo  iigrinus  Mi^LLERand  Henle,  Plagiostomen,  1838,  p.  59;  Pondicherry.— 
GtJNTHER,  Oat.  Fish,  VIII,  1870,  p.  878;  Japan,  East  Indies.— Dumeril, 
Elasmobranches,  I,  1870,  p.  393;  Pondicherry  (Coll.  DusBuraier). 

Head,  7i  in  length;  depth,  about  10;  snout,  S^  in  head;  interorbital 
space,  H;  width  of  mouth  at  corners,  about  1|;  eye,  5J  \n  the  inter- 
orbital space;  space  between  nostrils,  2. 

Body  elongate,  tapermg  to  caudal.  Head  very  much  broader  than 
deep,  depressed;  eyes  small,  lateml,  nearer  snout  than  gill  opening: 
snout  broad,  short,  rounded;  mouth  very  broad,  rounded;  teeth 
numerous,  rather  large,  compressed,  with  several  basal  cusps,  and 
with  edges  inore  or  less  serrated;  a  labial  fold  at  corners  of  mouth: 
nostrils  large,  inferior,  about  midway  between  tip  of  snout  and  eye: 
interorbital  space  very  broad,  flat.  Spiracles  very  small  behind  eye. 
Gill  openings  large,  posteriorly  above  base  of  pectoral. 

Body  very  finely  roughened. 

First  dorsal  beginning  about  first  fourth  of  interspace  between 
origin  of  pectoral  and  that  of  ventral;  second  dorsal  small,  a  little 
nearer  origin  of  first  dorsal  than  tip  of  caudal;  anal  small,  beginning 
behind  origin  of  second  dorsal;  pectorals  rather  long;  ventrals  very 

Digitized  by  ^OOQ IC 


no.  1824.     ELASMOBRANCHIATE  FISHES-JORDAN  AND  FOWLER,       613 


much  nearer  anal  than  pectorals;  caudal  very  long,  lowor  lr>be  pro- 
duced.    Caudal  peduncle  rather  short. 

Color  brown  above,  whitish  or  pale  below,  upper  surface  marbled  or 
blotched  with  dark  brown. 

Liength  about  61  inches. 

This  description  from  a  dried  skin,  a  young  male  from  Nagasaki, 
collected  by  M.  Yahiro. 

Elast  Indies,  rarely  northward  to  southern  Japan.  Dr.  Giinther 
records  a  young  specimen  from  Japan.  It  is  probable  that  com- 
parison will  show  that  the  American  species,  GaUocerdo  ma<nd<itus 
(Bauzani),  is  distinct  from  O.  tigrinvs, 

{tigriivusy  tiger-like.) 

12.  PRIONACE  Cantor. 

Ptionodcn  MOller  and  ITbnlb,  Pla^ostoineii,  1838,  p.  36  {glaums^  etc.,  name 

preoccupied) . 
Priomwe  Cantor,  Malayan  Fishes,  1850,  p.  399  (substitute  for  Pr'umodim). 
Ci/nocephaitut  (Klkin)  (till,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1861,  j).  401  {glaunin). 

Large  sharks,  with  the  body  and  head  slender;  no  spii-acles;  the 
teeth  in  l>oth  jaws  strongly  serrated  in  the  adult,  those  in  the  upi>er 
jaw  broad,  those  below  narrower,  straight,  and  claviform;  Krst  dorsal 
large,  inserted  midway  between  axils  of  pectorals  and  ventrals;  second 
dorsal  much  smaller,  usually  not  larger  than  anal;  embryo  not  attached 
to  the  uterus  by  a  placenta.  Species  rather  few;  large,  slender,  swift, 
voracious  sharks  of  the  warm  seas. 

{rrpiGov^  saw;  a/c/?,  point.) 

12.  PRIONACE  GLAUCA  (Linnaeus). 

Squalus  glancus  Linn^us,  Pyst.  Nat,  10th  ed.,  1758,  p.  2:^5;  neas  of  Europe. 
Oircharias  gltturuH  (iOnther,  Cat.  Fish.,  VIII,  1870,  p.  364;  Enj?lan<l,  St.  Helena, 

Pondicherry,  Port  Arthur,  Australia. — DumAril,  Elasmobr.,  1870,  p.  .353;  New 

Zealand. 
Carchftrhinug  glatmut  Jordan  and  Gilbert,  Synopsis,  1883,  j).  22;  San  Francixco, 

Monterey, 
Prionace  gltiuat  J ordav  and  Evkrmann,  Fish  North  and  Mid<lle  America,  1, 1896, 

p.  33;  San  Francisco,  Monterey. 
Squalm  aendeiis  BhAiiivihhKy  Fauna  Fran^aise,  1828,  p.  91;  Mwliterranean. 
SqualtM  hiruntlijiacewt  Valenciennes,  in  MCLLERand  IIenlb,  l^lagiostomen,  1838, 

p.  37;  Brazil. 

Snout  very  long,  nostrils  rather  nearer  to  mouth  than  to  extremity 
of  snout;  no  labial  fold  except  a  groove  at  angle  of  mouth;  teeth  of 
upper  jaw  oblique,  scarcely  constricted  near  base;  lower  teeth  slender, 
triangular  in  young  examples,  lanceolate,  with  a  broad  base,  in  old 
ones.  Pectoral  fin  long,  falciform,  extending  to  dorsal,  which  is  nearer 
ventrals  than  root  of  pectorals.     Color  light  bluish  gray  above,  paler 
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A  largo  shark  of  tho  warm  scsh,  occasionally  taken  in  Europe  and 
on  the  coa.st*i  of  Japan  and  California.  A  moanted  specimen  from  off 
Misaki  is  in  the  Inn)erial  Museum  of  Tokyo,  and  a  photograph  is  in  the 
Impi^rial  rniversity,  taken  from  a  large  specimen  secured  at  Misaki. 
We  have  no  specimens.  Whether  this  species  is  really  identical  with 
the  Europi»an  glaura  is  uncertain. 

{y\ai)Kog^  grayish  blue.) 

13.  CARCHARIAS  Raflnesque. 

Carrharias  RAFixEstiUE,  CaratU»ri  Alcuni,  Niiovi  Generi,  1810,  p.  10  (in  inten- 
tion; tiie  only  8p(H!i(»H  named  l)eing  C.  tauruSy  an  Odontaspijt):  Squahis  mr- 
rh(iritis  RAFiNBHQrK,  not  of  Linnaeus,  l)eing  the  intended  type  as  shown  by 
the  Indiw  d'lttiologia  Siciliana,  1810,  p.  44,  where  the  Pe8(*e-Cane  of  Sicily  is 
called  (  hrchariasi  himla.  The  definition  of  Rafineaque,  copied  from  LiaeepC*de, 
is  intendinl  to  cover  the  sharkn  allie<l  to  C  lamia, 

(UrrhnridM  CrviKR,  R«>gne  Animal,  Ist  ed.,  1817,  p.  125  (rorrhiriag,  expressly 
identifitMl  with  ( *an in  rnrrhariaa of  Bclon  [de  AquatilibuH,  I,  p.  60],  which  is 
the  specicH  commonly  called,  after  Rafinesc]Ue,  Carrharian  l4tmm), 

Carrh/trinuM  Blainvillk,  Jonrn.  PhyH.,  1816,  p.  264  (eommtrmm,  a  name  batied 
on  I.a<v[KHle'H  figun' of  *^Si/mihm  (•arcfuirifn*'/'  it  api>arently  represents  Otr- 
rhnr'uiH  lamia). 

Eulamia  (Jill,  Ann.  Lye.  Nat.  Ilist.  N.  Y.,  1861,  i>.  401  {lamia). 

IlahjfXMlon  (jill,  Ann.  Lye.  Nat.  Hipt.  N.  Y.,  1861,  p.  401  {menisorrah). 

Imgomphodou  (till,  Ann.  Lye.  Nat.  HiHt.  N.  Y.,  1861,  p.  401  {oryrhtpicug) 

Iji m iopxiM  iiihhj  Ann.  Lye.  Nat.  Hist.  N.  Y.,  1861,  p.  401  {temminchi). 

Bod}'  rather  robust.  Head  broad,  depressed;  mouth  inferior;  teeth 
in  both  jaws  strongly  serrated  in  adult,  less  so  or  entire  in  young; 
those  in  upper  jaw  broad  or  narrow,  those  below  narrow,  straight  and 
nearly  erect.  No  spiraeles.  First  dorsal  large,  placed  not  far  behind 
pe(»torals;  pectorals  falcate;  second  dorsal  small.  Embryos  attached 
by  placenta  to  the  uterus,  as  in  ScolwcUm^  Triah'^*,  and  Gahm^i, 
Species  very  numerous  and  difficult  of  separation.  Voracious  sharks 
of  the  warm  seas. 

If  the  name  CarcJumm  be  transferred  to  Odmitaspis^  the  present 
genus  must  be  called  Carcharhhiufi. 

(/cap^rrpzVrcr,  an  old  name  of  C.  Jumla,  from  x^PX^P^^  jagged;  the 
name  first  applied  to  Squatina,  from  its  rasp-like  skin.) 

13.  CARCHARIAS  JAPONICUS  (Schlegel). 
MEJIRO  (WHITE  EYE);  WANIZAME  (CROCODILE-SHARK). 
lYumodon  japonictin  Schlegpx,  Fauna  Japonica,  Poiss  ,  1850,  p.  302;  Nagasaki. 

Head  5f  in  length;  depth  al)out  7;  snout  21  in  head;  width  of  mouth 
2?;  interorbital  space  li;  pectoral  about  If;  snout  from  tip  to  tip  of 
mandible  2i;  eye  4  in  interorbital  space. 

Body  rather  elongate,  back  high,  elevated,  tail  compressed  and 
tapering.  Head  very  l)road,  depressed,  flattened,  neck  and  back 
rapidly  becoming  elevated  behind;  snout  in  profile  elongate,  more  or 
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Ies«5  roundly  pointed,  when  viewed  from  alwve  vei*v  hroiul,  rounded, 
not  forming  dintinct  point,  flattened  like  rest  of  top  of  cmnium;  eyes 
small,  lateral,  nearer  tip  of  snout  than  first  gfill-opening;  breadth  of 
mouth  much  greater  than  length  of  either  of  rami  of  mandible,  which 
form  a  rounded  angle  at  symphysis;  teeth  finely  serrate,  upper  rather 
broad,  compressed,  lower  more  elongate;  novstrils  large,  on  lower  sur- 
face of  snout,  nearer  tip  of  mandible  than  tip  of  snout;  interorbital 
space  very  broad,  flat,  slightly  convex  in  middle.  Gill-openings 
rather  small,  last  above  base  of  pe(*toral. 
Body^  finely  roughened. 

First  dorsal  about  midway  between  tip  of  snout  and  origin  of 
second  dorsal,  elevated,  its  height  a  little  greater  than  interorbital 
space;  second  dorsal  small,  low,  much  nearer  origin  of  first  dorsal  than 
tip  of  caudal;  anal  small,  its  origin  nearer  that  of  pectoral  than  tip  of 
caudal,  a  little  before  second  dorsal;  pectoral  large,  nearer  tip  of 
snout  than  origin  of  ventral;  ventrals  i-ather  low,  much  nearer  anal 
than  pectoral;  caudid  three  and  three-fifths  in  body,  lower  lo>)e  low. 
Caudal  peduncle  rather  thick,  rounded,  flattened  al)ove  and  l)elow, 
and  with  deep  pit  at  its  base  a]>ove. 

Color  in  alcohol   deep  graj'-brown    above,  lower  surface  of   body 
whitish;  terminal  jx)rtions  of  fins  more  or  less  white. 
Length  17J  inches  (48  cm.  5  mm.). 
This  description  from  a  small  specimen  from  Kawatana. 
Coasts  of  Japan.     A  large  shark,  generally  common.     Spec^nnens 
were  seen  at  Hakodate,  Tokyo,  Wakanoura,  Kawat^ina,  and  Nagasaki. 
A  head  in  Yahiro's  collection  is  from  a  specimen  25  feet  long,  and  said 
to  have  weighed  2,000  pounds.     It  presents  the  following  characters: 
Snout  rather  short,,  acute,  bluntish  at  tip;  nostrils  midway  between 
tip  of  snout  and  mouth;  the  eye  much  nearer  angle  of  mouth;  width 
of  mouth  almost  twice  length  of  snout;  teeth  not  large,  uppermost 
faintly  serrate,  subtriangular,  without  distinct  notch  on  lower  margin, 
and  lower  teeth  erect,  almost  entire,  long,  narrow. 

In  young  of  3  feet  the  snout  is  obtuse,  and  a  little  longer  than 
mouth  is  broad;  eye  about  midway  between  angle  of  mouth  and  snout; 
teeth  weakly  serrate,  small,  upper  broad,  not  notched,  nearly  erect, 
and  lower  narrow;  second  dorsal  small,  smaller  than  anal;  pectoral  to 
near  end  of  dorsal,  long,  narrow;  first  dorsal  not  dusky;  second  dor- 
sal, pectoral,  and  lower  lobe  of  caudal  tipped  with  black. 

This  species  has  been  identified  with  CavchtriaH  gangeticiu^^  Car- 
charia^  mela7u^ptt^ntJ<^  and  CnrcharlaH  hheherl^  but  it  seems  to  be  dis- 
tinct from  all  other  East  Indian  and  Polynesian  species,  and  there 
seems  to  be  no  evidence  that  any  of  these  occur  in  Japan.  C(rrchm*i<is 
indanopterua  of  Polynesia  has  the  fin  lobes  nmch  blacker  than  in 
^»  jajHfniciLS, 

One  small- specimen  from  Nagasaki  diflfers  only  in  having  a  slightly 
niore  pointed  snout.  Digitized  by  ^OOg IC 
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14.  SCOLIODON   Muller   and  Henle. 

Scf>iu)don  MfLLKii  aiul  Hrnlk,  Wiejjnianii'H  Arrhiv.  f.  Naturj?-,  1837,  I,  p.  397 
(lativtntdnn,) 

Teeth  entire,  or  very  nearh'  so,  oblique  and  flat,  the  points  directed 
toward  the  ^ides  of  the  mouth,  so  that  the  inner  margins  are  more  or 
le.rt«  nearly  horizontal,  the  teeth  in  front  more  nearly  erect;  teeth  not 
swollen  at  the  ])ase,  each  of  them  with  a  deep  notch  on  the  outer  mar- 
gin l)elow  the  sharj)  point;  lips  with  conspicuous  grooves.  Otherwise 
as  in  Carcharian^  from  which  .the  genus  is  scarcely  distinct*  Size 
small. 

{(XKoXiog^  oblique;  odovs^  tooth.) 

a.  Length  of  the  Hnal  nearly  equal  to  ita  diptance  from  ventrals;  outer  angle  of  pec- 
torals almost  a  right  angle;  j)eot<»ralH  black;  u})i>er  jaw  without  lahial  fold. 

liUicauduJt,  14. 
aa.  Length  of  anal  much  leRH  than  it^  dintance  from  ventraln;  outer  angle  of  [pectorals 
acute. 
b.  Uj)})er  jaw  without  labial  gr(K)ve;  length  of  snout  ahout  (M^ual  to  distance  of 

eye  from  gill  oj>ening aruhut^  In. 

hh.   Upper  jaw  with  a  short  labial  gnH>ve;  cleft  of  mouth   much  bma<ler   than 
long irafbeehmiy  16. 

14.  SCOLIODON  LATICAUDUS  (Miiller  and  Henle). 

QirchariftA  {Si-olh^hm)  Utfirawlu^  MiU.lkr  and  Henlk,  Plagiostomen,  18J^S,  p.  28, 

pi.    vni;   Kast   Indiw. — Di'mekil,  Elasmobranc^hes,  II,  1870,  p,  348  (same 

types). 
Oircharias  hUimmlus  GCnther,  Gat.  Fish.,  VTII,  1870,  j).  .%8;  Bengal,  East  Indies, 

China,  Amoy,  Ja}>an. 
Carchtrins^  (Si^oliinhm)  mnrntrhyiwhust  Blkekbh,  Verh.  Bat.  (ien.,  XXIV,  1851, 

Plagiost.,  p.  31,  pi.  1,  fig.  1;  l^tavia. — Dumkril,  Elasmobranches,  II,  1870, 

I).  848  (after  Bleeker). 

Snout  from  front  margin  of  mouth  equal  to,  or  a  little  more  than, 
distance  of  eye  from  gill-opening;  a  very  .short  labial  groove  at  angle 
of  mouth,  not  extending  on  upper  jaw,  and  for  a  ver}^  short  distance 
only  on  lower.  Pectoral  fin  with  povsterior  margin  nearly  straight, 
upper  angle  nearly  a  right  one,  not  extending  to  first  dorsal;  base  of 
anal  equal  to,  or  l)ut  little  less  than,  its  distance  from  ventral,  and  its 
pointt^d  lobe  terminates  at  a  distance  from  root  of  caudal;  terminal 
lobe  of  caudal  obliquely  truncated.  Pectoral  fins  black.  Length,  18 
inches.     (Giinther.) 

East  Indies;  noted  by  Dr.  Giinther  from  Jamrach's  Collection  in 
eTapan,  a  record  which  needs  verification. 

Q<ittu<^  broad;  cauda^  tail.) 

15.  SCOLIODON  ACUTUS  (RuppeU). 

Carcharias  acutun  RI^ppell,  Neue  Wirlx^lthiere,  Fische,  1837,  p.  65,  pi.  xvin, 
fig.  4;  Red  Si»a.— GiiNTHEit  Cat.  Fish.,  VIII,  1870,  p.  358;  Cape  Seas, 
Pinang,  Vizagapatam,  Japan. 
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Carchariag  {Scoliodon)  acuttis  MtLLER  and  Hen  lb,  Plagiostomen,  1838,  p.  29. — 
Cantor,  Malayan  Fishes,  1850,  p.  399. — DuMi:BiL,  Elasmobranches,  II,  1870, 
p.  345;  East  Indies,  China. 

Snout  from  front  margin  of  mouth  equal  ,to,  or  a  little  less  than, 
distance  of  eye  from  gill-opening;  very  short  labial  groove  at  angle 
of  mouth,  not  extending  on  upper  jaw,  and  for  a  very  short  distance 
only  on  lower.  Pectoral  with  posterior  margin  slightly  concave, 
upper  angle  pointed,  extending  to,  or  somewhat  beyond,  origin  of 
dorsal;  length  of  base  of  anal  one-half,  or  less,  its  distance  from  ven- 
tral; its  pointed  terminal  lobe  temiinates  not  far  from  root  of  (*audal; 
terminal  caudal  lobe  tapering.  Posterior  margin  of  pectoral  whitish, 
upper  margin  of  caudal  blackish.     Length  17  inches.     (Gunther.) 

Kast  Indies:  Noted  by  Dr.  Gunther  as  collected  by  Mr.  Jamrach  in 
Japan.     This  I'ecord  needs  verification. 

i6.  SCOLIODON  WALBEEHMI  (Bleeker). 

Oarcharias  (Scolifxfon)  \mlheehmi  Bleeicer,  Nat.  tyds.  Ned.  Ind.,  X,  1856, 
p.  353;  Bintang. — Dumeril,  Elasmobranches,  II,  1870,  p.  344  (after  Blt^ker). 

CarcharUiS  ivaiheehmi  Gt*NTnER,  Cat.  Fish.,  VIII,  1870,  p.  359;  Bintang,  Japan. — 
Nystrom,  Kong,  8vensk.  Vet.  Ak.,  1887,  j).  50;  Nagasaki. 

Scoliodon  ivalbeehmi  Jordan  and  Ever-mann,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902, 
p.  318;  Formosa. 

Snout  from  front  margin  of  mouth,  more  than  distance  of  eye  from 
gill-opening;  a  short  labial  groove  at  angle  of  mouth  extending  for  a 
short  distance  on  upper  jaw  as  well  as  lower;  distance  between  outer 
angles  of  nostrils  ecjual  to  that  of  nostril  from  extremity  of  snout. 
Pectoral  tin  with  posterior  margin  slightly  concave  and  upper  angle 
pointed,  extending  somewhat  beyond  origin  of  dorsal  fin;  the  hMig^h 
of  base  of  anal  fin  is  about  two-fifths  of  its  distance  from  ventral,  and 
it«  pointed  terminal  l()}>e  terminates  at  some  distance  from  root 
of  caudal;  terminal  caudal  lobe  tjipering.  Coloration  uniform. 
(Gunther.) 

Coasts  of  southern  Japan,  not  common.  This  or  some  related  spe- 
cies was  seen  at  Nagasaki,  and  at  Kawatana  on  the  bay  of  Omura, 
but  no  specimens  were  secured.  We  have  examined  a  specimen  from 
Formosa. 

(A  personal  name.) 

Family  VH.     SPHYRNID  J5. 

HAMMER-HEADED  SHARKS. 

General  characteristics  of  the  Carcharlidc^,  but  the  head  singularly 
formed,  kidney-shaped  or  "hammer "-shaped,  from  the  extension  of 
its  sides,  the  nostrils  being  anterior  and  the  eyes  on  the  sides  of  the 
'^hammer:"  mouth  crescent-shaped,  under  the  "hammer;''  teeth  of 
both  jaws  similar,  oblique,  each  with  a  notch  on  the  i^^^J^j^^l^^g^l^ 
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base;  no  Hpiracles;  last  gill-opening  over  the  pectoral;  first  dorsalaod 
pectorals  large,  the  dorsals  nearer  pectorals  than  ventrals;  second 
dorsal  and  anal  small;  a  pit  at  the  root  of  the  caudal;  caudal  fin  with 
a  single  notch  to  ward,  its  tip,  its  lower  lobe  developed.  One  genus 
with  5  species,  inhabiting  most  warm  seas.  Large  sharks,  known  at 
once  by  the  singular  form  of  the  head,  which  is  not  quite  the  same  Id 
any  two  species. 

18.  SPHYRNA  RaHnesque. 

Sphyma  Rafinbsque,  Indice  d'lttiol,  Siciliana,  1810,  p.  60  (zygama). 

CeMrorhinm  Blainville,  .Tourn.  Phye.,  1816,  p.  264  (zygoma). 

Zygoma  Cuvier,  R^e  Animal,  Ist  ed.,  1817,  p.  127  {zygoma;  name  preoccnpied 

in  Insects). 
PlatyaqiuduH  Swainson,  Claesn.  Anim.,  II,  1839,  p.  318  {*'tifmro"==tudes). 
Cestranon  Klein  (pre-Linu£ean)  in  Gill,  Ann.  Lye.  Nat.   Hist.  N.  Y.,  VIII, 

1861,  p.  412  (zyginui). 
Exixphirra  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VIII,  1861,  p.  412  (fjlochu), 
Rmkeps  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VIII,  1861,  p.  412  {tibtiro). 

Characters  of  the  genus  included  above.  In  the  form  of  the  head, 
there  is  a  perfect  gmdation  among  the  species,  from  the  narrow  ham- 
mer of  S,  hlochll,,  with  the  lobes  three  times  as  long  as  broad  and 
deeply  grooved  along  the  anterior  edge,  to  the  kidney -shaped  head  of 
S*  tlhuro,  in  which  the  anterior  grooves  are  obsolete. 

{(XOvpa,  hammer.) 

Sphyrna: 
a.  Nostril  with  a  well-developed  groove,  which  extends  along  the  front  of  the 
hainmer-shaped  head,  the  anterior  and  posterior  outlines  of  which  are  nearly 
parallel zygima^  17. 

17.  SPHYRNA  ZYG^NA  (Linnaeus). 

SIIINOKUZAME  (HAMMER  SHARK):  KASEBIJKA  (CROSS-STAFF  SHARK). 

Squalm  zi/g/ma  Linnaeus,  Syst.  Nat.,  10th  ed.,  1758,  p.  234;  Europe,  America. 

Cei4racU>n  zi/(j,rua  Dumeril,  Elasmobranches,  II,  1870,  p.  382. 

Sphynut  z!/(j:rna  Jordan  and  Gilbert,  Synopsis,  1883,  p.  25. — Jordan  and  Ever- 
MANN,  Fish.  North  and  Mid.  Am.,  I,  1896,  p.  45;  Cape  Cod,  Point  Con- 
ception. 

Squalnii<  maUtnu^  Risso,  Ichth.  Nice,  1810,  p.  34;  Nice. 

Ziigima  viftllcm  S(  iilec.el,  Fauna  Japonica,  1847,  p.  306,  pi.  cxxxviii;  Naga- 
*  saki— Stoker,  Fish.  Mass.,  1867,  p.  238.— Gt^NTHER,  Cat,  VIII,  1870,  p.  381.- 
Nystrom,  Kong,  Svensk,  Vet.  Ak.,  1887,  p.  49;  Nagasaki. 

f  Zygtnm  Unrini  Lord,  in  Griffith,  Animal  Kingdom,  X,  1834,  p.  640;  Leenwen, 
Australia. 

Zygicna  mharcnatu  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  1848,  p.  70;  Cape  Cod. 

Hcud  truly  haiunier-shaped;  width  of  head  about  twice  its  length; 
length  of  hinder  margin  of  hammer  nearly  etjual  to  width  near  eye; 
nostril  clo.se  to  eye;  prolonged  into  a  groove  which  runs  along  nearly 
the  whole  front  margin  of  head;  first  dorsal  large;  second  quite  small, 
smaller  than  anal;  pectoml  nither  large.     Color  gray. 

A  large  voracious  shark,  reaching  a  length gf^.lj|^^^pre, found 
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in  all  warm  seas;  occasionally  northward  to  California,  Massachusetts, 
and  Fi-ance,  rather  common  in  Japan,  as  far  northward  as  Tokyo. 
Our  specimens  from  Nagasaki,  Misaki,  and  Wakanoum.     The  species 
needs  comparison  with  the  Hammer-head  shark  of  Atlantic. 
{Qvyaiva^  Zygaena^  the  ancient  name,  from  Qvyov^  yoke.) 

Family  VIII.     ALOPIIDiE. 

THRESHER  SHARKS. 

Body  moderately  elongate,  the  snout  rather  short;  mouth  crescent- 
shaped;  teeth  equal  in  both  jaws,  moderate  sized,  flat,  triangular,  not 
serrated;  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller 
than  the  others;  gill-openings  moderate,  the  last  one  above  the  root  of 
the  pectorals;  no  nictitating  membrane;  spiracles  just  Ixihind  eye, 
minute  or  absent;  first  doi-sal  large,  midway  between  pectorals  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  tin  exceedingly 
long,  about  as  long  as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch 
on  the  upper  lobe  near  its  tip;  lower  lobe  moderatel}'  developed;  no 
caudal  keel;  ventrals  rather  large;  pectorals  very  large,  falcate.  A 
single  species,  reaching  a  large  size,  inhabiting  most  seas,  known  at 
once  by  the  great  length  of  the  tail. 

16.  ALOPIAS  Rafinesque. 

Alopias  Rafinbsque,  Caratteri  di  Alcuni  Generi,  1810,  p.  12  {macrourus^j'ulpes) . 
Alopecias  MftLLSR  and  Hbnle,  Plagiostomen,  1838,  p.  74  (amended  orthography) . 

The  characters  of  the  genus  are  included  above. 
(ccXojTrog^  a  fox;  Latin,  wJ/pea.     A.  vuLpea  was  known  to  the  ancients 
as  aXoaneKiag^  fox-like.) 

i8.  ALOPIAS  VULPBS  (Gmelin). 

ONAGAZAME  (LONG-TAILED  SHARK);   NADEBUKA   (SMOOTH   SHARK); 
NEZUMEZAME  (RAT-TAILED  SHARK). 

SquKilus  mdpes  Gmelin,  Syst.  Nat.,  1,  1788,  p.  149«;  .  Mediterranean  (after 
Pennant). 

Carcfuirias  vulpea  Dk  Kay,  New  York  Fauna,  IV^,  Fishes,  1842,  p.  348,  pi.  Ij«i, 
fig.  199. 

Alopias  vulpea  Dumeril,  Elasmobr.  I,  1865,  p.  421. — Day,  Fishes  of  India,  Supple- 
ment, 1888,  p.  810. — Jordan  and  (iimjert.  Synopsis,  1883,  p.  27. — Jordan  and 
EvBRMANN,  Fish.  North  and  Middle  America,  I,  1896,  p.  45. 

^Itopeeww  rM//>«r  GtJNTHER,  Cat.  Fish.,  VII 1,  1870,  p.  393. 

Squalusrulpimis  Bonnaterre,  Tableau  Encycl.  Ichthy.,  1788,  p.  9;  Mediterranean 
(after  Pennant). 

Alopias  macTOurus  Rafinescu'e,  Caratteri  di  Alcuni  CJeneri,  1810,  p.  12;  Sicily, 

SqwUus  alopecias  (tronow,  Cat.  Fishes,  1854,  p.  7. 
Body  fusiform,  cylindrical,  thickest  l)efore  dorsal  fin;  back  I'egu- 
larly  arctied  from  above  pectorals  to  end  of  ^nout,  and  gradually 
decreasing  in  size  posteriorly  to  caudal.     Head  short,  bluntly  conical; 
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snout  blunt;  eye  rather  large;  mouth  horse-shoe  shaped,  teeth  about 

22-4-22 

ioTiQ?  *^ird  or  fourth  tooth  on  either  side  of  center  of  upper  jaw 

smaller  than  others.  Spii*acles  very  small  or  wanting.  Last  gill- 
openings  above  or  slightl}'^  in  front  of  pectorals. 

Body  more  or  less  roughened. 

First  dorsal  high,  triangular,  somewhat  higher  than  its  base  is  long, 
slightly  slender  toward  its  summit,  superior  angle  rounded;  second 
dorsal  similar  in  shape,  but  nmch  smaller;  anal  small,  placed  behind 
second  dorsal,  which  it  resembles;  pectoi-als  long,  wide,  emarginate, 
with  small  process  })ehind;  ventrals  wider  than  high,  nearest  first 
dorsal;  caudal  nearly  as  long  or  longer  than  body,  composed  of  three 
distinct  lobes,  one  small,  triangular,  at  under  side  of  tip,  a  second  long 
and  low,  extending  along  upper  side  of  tail,  and  a  third  short  and 
broad,  at  lower  base  of  tail. 

Color,  slate-blue  above,  beneath  soiled  white,  marked  with  obsolete 
bluish  spots;  pupils  a  longitudinal  slit,  edged  with  golden. 

Length,  12  feet. 

A  large  shark,  alx)unding  in  all  warm  seas,  common  on  the  east 
coast  of  Japan.  It  was  seen  at  Misaki,  Nagasaki,  Tokyo,  and  Yoka- 
hama.  No  one  has  yet  compared  specimens  of  the  Japanese  fish  with 
those  from  California  or  the  Mediterranean,  and  the  species  may 
prove  different. 

{nulp('S,  fox.) 

Family  IX.    MITSITKURINID^. 

Skeleton  flexible;  snout  produced  in  a  flat,  flexible  blade  varying  in 
length;  spiracles  largo;  teeth  acicular,  onlv  the  lateral  ones  with  small 
basal  cusps;  last  gill-opening  above  base  of  pectorals;  fins  all  low,  the 
ventral  with  very  long  bavse;  the  claspcrs  very  small;  lower  lobe  of 
caudal  long;  no  pit  at  root  of  caudal;  first  dorsal  well  advanced; 
second  shorter  and  higher  than  anal. 

Two  gonem  are  known:  Mitsnkuri?)a^  and  the  extinct  genus  Scapa- 
7wrfiyrwhim  of  the  Eocene.  Dr.  Arthur  Smith  Woodward  regards 
MltsuJcurina  as  identical  with  Scapancrrhynchus,  In  the  latter  genus, 
however,  the  rostral  blade  is  much  longer  than  in  Mit^yJeurina^  and 
minor  differences  are  apparent. 

The  family  is  closely  allied  to  the  Odontaspididaey  differing  in  the 
produced  snout. 

17.  MITSUKURINA  Jordan. 

MUsukarhm  Jordan,  Proe.  Cal.  Aawi.  8oi.,  1898,  p.  200  (owsioni). 

Characters  of  the  genus  mduded  above. 

(Named  for  Kakichi  Mitsukuri,  professor  of  zoology  in  the  Imperial 
Univei-sity  of  Tokyo.) 
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19.  MITSUKURINA  OWSTONI  Jordan. 
MiUukuriiia  oivstoni  Jordan,  Proc.  Cal.  Ac.  Sci.,  1898,  p.  200;  Misaki. 

Length  of  specimen,  apparently  young  male,  42  inches.  Head  (to 
first  gill-opening)  4%  in  length;  depth  about  10;  snout  from  eye  Ij 
in  head;  from  front  of  mouth  24;  length  of  blade  of  snout  from  its 
insertion  below  If;  length  of  gill  area  2f;  depth  of  last  gill  6;  eye 
12  in  snout  from  eye;  interorbital  area  2f ;  spiracle  a  little  smaller 
than  eye;  length  of  one  mandible  2f  in  head;  length  of  maxillary  2|; 
pectoral  base  If  in  length  of  pectoral  fin,  which  is  2f  in  head;  first 
dorsal  base  11  in  its  height,  which  is  2f  in  head;  second  dorsal  base 
If  in  its  height,  which  is  3  in  head;  ventral  base  2  times  its  height, 
length  of  base  3  in  head;  claspers  very  short  (perhaps  immature), 
nearly  12  in  head;  anal  base  2it  times  its  height  and  2f  in  head; 
caudal,  measured  from  above,  2^  in  length  of  body;  greatest  height 
of  lower  lobe  nearly  3  in  head.. 

Body  elongate,  compressed  behind,  flesh  and  skeleton  extremely 
limp,  folding  like  a  wet  rag.  Head  moderate;  snout  produced  in  a 
long,  flat,  flexible,  leaf-like  blade,  somewhat  like  that  of  Polyodon 
spathvla  but  narrower,  more  limp  and  more  pointed;  median  line  of 
snout  with  a  thick,  rounded  median  keel;  lower  side  of  the  blade  free 
for  a  considerable  distance  backward  from  upper  jaw,  almost  to  eyes; 
eye  small,  without  nictitating  membrane;  mouth  inferior,  with  elon- 
gate cleft;  dentary  bones  broad,  loosely  connected,  movable,  capable 
of  being  spread  wide  apart,  but  normally  lying  close  together  and 
nearly  parallel;  a  notch  at  symphysis,  tip  of  lower  jaw  strongly  curv- 
ing upward  and  inward;  similar  notch  at  tip  of  upper  jaw  between 
rather  loosely  joined  maxillary;  middle  of  each  jaw  without  teeth  in 
front;  teeth  few-rowed,  about  \\  on  each  side,  all  needle-shaped,  very 
slender,  pointed,  more  or  less  curved  backward  and  inward;  each  tooth 
with  a  two-rooted  base,  large  teeth  in  front  simple,  smaller  ones  on 
sides  of  jaws  each  with  two  small  basal  cusps;  second  and  third  tooth 
of  lower  jaw  longest;  the  second  about  as  long  as  eye;  first  and  second 
tooth  of  upper  jaw  similar  to  these  but  somewhat  shorter;  lateral  teeth 
of  both  jaws  progressively  smaller,  but  all  slender  and  sharp;  nostrils 
large,  about  as  large  as  eye,  their  distance  from  ej-e  twice  the  eye; 
each  nostril  with  a  small  notch  on  lower  edge  and  a  free  flap  within. 
Spiracle  large.  Gill-openings  about  equal  in  height,  the  last  above 
base  of  pectoral. 

Skin  everywhere  rough,  the  scutes  very^  small,  granulated  No 
lateral  line  or  conspicuous  mucous  pores. 

Fins  all  thin,  flexible,  papery,  the  broad  bones  somewhat  exserted 
from  soft  flesh;  first  dorsal  short,  moderately  high,  not  cmarginate, 
the  insertion  above  axil  of  pectoral,  second  dorsal  lower,  remote  from 
first,  intei'space   li   in   head,  the  insertion  nearlv  midway  between 

'  *^  •         Digitized  By  ^OOyife 


622  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


ventralsand  anal;  anal  much  longer  than  second  dorsal,  leather  lower; 
pectorals  short,  narrow,  rounded  flexible  rays  longest;  ventrals  with 
very  long  base;  no  caudal  keel;  no  pit  at  root  of  caudal;  lower  lobe  of 
caudal  long  and  rather  high,  with  a  sharp  notch  near  its  tip. 

Color  light  reddish  gray,  brownish  above;  fins  darker  brown;  nuchal 
region  a  little  darker;  belly  paler.     (Jordan.) 

The  type  specimen,  now  in  the  Imperial  University  of  Tokyo,  was 
captured  in  deep  water  off  Misaki  and  presented  by  Capt.  Alan 
Owston,  of  Tokohama,  for  whom  it  is  named.  Captain  Owston  has 
had  engravings  of  this  species  made,  and  scattered  them  far  and  wide 
among  the  Japanese  fishermen,  but  until  1902  he  found  no  second 
specimen  and  no  one  who  knew  the  fish.  In  a  recent  letter  (Novem- 
ber, 1902)  he  announces  the  acquisition  of  another  specimen. 

Family  X.  LAMNID^. 

MACKEREL  SHARKS. 

Sharks  of  large  size,  with  the  body  stout,  the  mouth  wide,  with 
large  teeth,  and  the  tail  slender,  the  caudal  fin  lunate,  the  two  lobes 
not  very  unequal,  the  upper  lobe  strongly  bent  upward;  caudal 
peduncle  with  a  strong  keel  on  each  side;  gill-openings  wide,  all  in 
front  of  the  pectorals,  entirely  lateral,  not  extending  under  the  throat; 
first  dorsal  large;  pectorals  large;  ventrals  moderate;  second  dorsal 
and  anal  very  small;  a  pit  at  the  root  of  the  caudal;  spiracles  minute 
or  absent.  Numerous  fossil  species  are  known.  In  this  family  the 
dentition,  as  well  as  the  muscular  system,  reaches  its  highest  degree 
of  specialization  known  among  sharks. 

a.  Lamnin^.  Teeth  slender  and  sharp,  with  entire  edges. 
6.  Teeth  without  basal  cusps,  long,  flexuous,  acute;  first  dorsal  inserted  neariy 

midway  l)etween  pectorals  and  ventrals ImiropsUy  IS. 

hh.  Teeth  each  with  one  or  two  basal  cusps;  first  dorsal  not  far  behind  pectorals. 

Lamna^  19. 

(U(.  ('ARCHARODONTiN.f::  Tcctli  with  serrateil  edges,  compressed,  triangular  in  form, 

without  basal  cusp Carcharodon,  20. 

18.   ISUROPSIS  Gill. 
TmropHis  G\hh,  Ann.  Lye.  Nat.  Hist.  N.  Y  ,  VIII,  1861,  p.  153  (glaucus). 

Snout  rather  long  and  tx)mted;  the  body  formed  much  like  that  of 
a  tunny  or  mackerel;  first  dorsal  large,  inserted,  entirel}^  behind  pec- 
torals, nearly  midway  l)otween  pectorals  and  ventrals;  pectorals  large; 
second  dorsal  and  anal  very  small;  caudal  peduncle  slender;  teeth 
long,  lanceolate,  with  sharp,  entire  cutting  edges  and  no  basal  cusps. 

(/Vog,  equal;  ovpd^  tail;  the  two  lobes  of  the  tail  being  nearly  equal; 
oif'tg^  appearance.  From  hur^fs  it  is  separated  b}'  the  backward  inser- 
tion of  the  dorsal.) 
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ao.  ISUROPSIS  GLAUCA  (Mtlller  and  Henle). 
AOZAME  (BLUE  SHARK);  MOROZAME. 

Oxyrhina  glauca  Miller  and  Henle,  Plagiostomen,  1838,  p.  69,  pi.  xxix;  Naga- 
saki (erroneously  stated  to  be  from  Java). — Schlegel,  Fauna  Japonica, 
PoisB.,  1850,  p.  303;  Nagasaki.— DuM6RiL,Ela8mobranche8, 1870,  p.  409  (after 
Miiller  and  Henle). 

Lamna  glauca  OCnther,  Cat.  Fish.,  VIII,  1870,  p.  391;  Cape  Seas,  St.  Helena. 

Snout  long,  pointed;  teeth  in  four  rows,  very  long,  flexuous,  with- 
out denticles  at  base.  Spiracles  very  small.  First  dorsal  inserted 
well  backward,  midway  between  pectoral  and  ventral,  scarcely  longer 
than  high,  its  upper  angle  rounded.     Color  dark  blue,  white  below. 

Coasts  of  Japan  and  southward,  rather  common  about  Nagasaki. 
Many  jaws  and  a  stuffed  foetus  are  in  possession  of  Mr.  Yahiro. 
A  specimen  7  feet  long  was  taken  by  Jordan  and  Snyder  at  Matsu- 
shima,  the  head  having  been  preserved. 

{gla%u)uSy  hoary  blue.) 

19.  LAMNA  Cuvier. 

Lamna  Cuvier,  Rdgne  Animal,  1st  ed.,  1817,  p.  126  {cornvhicus). 

Lamia  Risso,  Eur.  Merid.,  HI,  1826,  p.  123  {comuhicus^  name  preoccupied). 

Sdanonius  Fleming,  British  Animals,  1828,  p.  169  (walkeri=comubicus) . 

Body  short  and  stout,  the  back  considerably  elevated;  snout  promi- 
nent, pointed;  teeth  triangular,  pointed,  entire,  each  one  with  a  small 
cusp  on  each  side  at  base;  one  or  both  of  these  sometimes  obsolete  on 
some  of  the  teeth  in  the  young;  gill-openings  wide;  dorsal  and  pectoral 
fins  somewhat  falcate;  second  dorsal  and  anal  fins  very  small,  nearly 
opposite  each  other;  firet  dorsal  close  behind  the  root  of  the  pectorals. 
This  genus  is  very  close  to  Isuras^  with  which  fossil  forms- seem  to 
connect  it.  Perhaps  the  two  should  be  united  under  the  older  name, 
Imrus. 

{KafAva^  a  kind  of  shark,  from  Xajiia,  a  horrible  anthropophagous 
monster,  a  bugbear  used  by  the  Greeks  to  frighten  refractory  children.) 

21.  LAMNA  CORNUBICA  (Gmelin). 

SALMON  SHARK;  MACKEREL  SHARK;  PORBEAGLE. 

!  Squalus  comubicu8  Gmelin,  Syst.  Nat.,  I,   1788,   p.  1497;  shores  of  Cornwall 

(after  Beaumaris  of  Pennant) . 
Lamna  comubica  GUnther,  Cat.  Fish.,  VIII,  1870,  p.  389. — Jordan  and  Gilbert, 
Synopsis,  1883,  p.  30. — Jordan  and  Evermann,  Fishes  North  and  Middle 
Am.,  I,  1896,  p.  19  (and  of  most  authors). 

Snout  conical,  pointed,  rather  longer  than  cleft  of  mouth;  teeth 

W-H  on  each  side;  third  tooth  on  each  side  in  the  upper  jaw  small; 

first  dorsal  beginning  over  axil  of  pectorals.     Color  bluish  gray.     A 

large  and  fierce  pelagic  shark  reaching  a  length  of  10  feet.     (Jordan 

.    and  Evermann.)  Digitized  by  ^OOglC 
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Common  in  Europe  and  rather  frequent  on  the  coast  of  southern 
Alaska,  where  it  is  very  destructive  to  the  salmon,  thence  southward 
to  California.  It  has  been  ascribed  to  Japan  by  Dr.  Gunther,  and 
may  occur  in  Japanese  waters,  but  no  authentic  record  exists,  and  no 
specimens  are  in  Japanese  museums.  It  is  unknown  to  naturalists  at 
Nagasaki,  but  it  may  be  looked  for  at  the  mouths  of  salmon  rivers,  as 
the  Ishigari,  in  Hokkaido. 

{comuMcus^  from  Cornwall,  from  which  region  the  species  was  early 
described.) 

20.  CARCHARODON  Smith. 
MAN-EATER  SHARKS. 

Oarcharodon  Andrew  Smith,  Proc.  Geol.  Soc.  Tendon,  V,  1837,  p.  86  {cai>ensis= 
carcharias). 

General  characters  of  Isnnis  and  Lammi^  but  with  a  different  denti- 
tion, the  teeth  being  large,  flat,  erect,  regularly  triangular,  their 
edges  serrated;  first  dorsal  moderate,  nearly  midway  between  pecto- 
rals and  ventrals;  second  dorsal  and  anal  very  small;  pectorals  large, 
ventrals  moderate;  caudal  peduncle  rather  stout;  spiracles  minute  or 
absent.  Sharks  of  very  large  size;  the  strongest  and  most  voracious 
of  all  fishes;  pelagic,  found  in  most  warm  seas. 

{Kctpx^P^^,  jagged;  odovg^  tooth.) 

aa.  CARCHARODON  CARCHARIAS  (Linnaeus). 

MAN-EATER  SHARK;  GREAT  WHITE  SHARK. 

Lamia  Rondelet,  Hist.  Poiss.,  1558,  p.  305;  Nice,  Marseilles  (good  figure). 

Squalus  carcharias  Linn.«U8,  Syst.  Nat,  10th  ed.,  1758,  p.  235;  Europe  (after 
Artedi;  not  of  most  later  authors). 

Carcfiaroiifm  carchariaa  Jordan  and  Gilbert,  Synopsis,  1883,  p.  875. — Jordan  and. 
EvERMANN,  Fish.  Nortli  and  Middle  Am.,  J,  1896,  p.  50. 

Carcharias  veru9  AoAi^iZf  Poiss.  Foss.,  Ill,  1836,  p.  91. 

Carcharodcn  rondelrti  Mt^LLER  and  Henle,  Plagiostomen,  1838,  p.  70;  Mediter- 
ranean Sea  and  Atlantic  Ocean  (after  Rondelet) . 

Carcharodon  rondeleli  GI^nther,  Cat.  Fish.,  VIII,  1870,  p.  392. 

Carchariaji  oluoodi  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.,  II,  1848,  p.  71;  Province- 
town,  Massachusetts. 

Carcharodon  capeiixu<  Smith,  III,  Zool.  S.  Africa,  1842,  pi.  iv;  Cape  of  Good  Hope. 

Carcharodon  smithi  Bonaparte,  Selach.  Tab.  Anal.,  1839,  p.  9  (after  Smith). 

Body  stout;  depth  about  6i  in  total  length;  mouth  very  large;  both 
jaws  with  five  rows  of  large,  triangular,  serrated  teeth,  those  in  lower 
jaw  narrower,  about  ||  in  each  row;  first  dorsal  somewhat  behind 
pectoi-als;  caudal  fin  large  and  strong.  Color  leaden  gray;  tips  and 
edges  of  pectorals  black.  One  of  largest  of  sharks,  reaching  a  length 
of  30  feet.  It  is  found  in  all  temperate  and  tropical  seas,  and  is  occa- 
sionally taken  both  in  the  Atlantic  and  Pacific.  One  caught  near 
Soquel,  California,  was  about  30  feet  long  and  had  a  young  sea  lion, 
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weig'hing  about  100  pounds,  in  its  stomach.     (Jordan  and  Evermann.) 
A  large  pair  of  jaws  is  preserved  in  the  museum  of  the  Imperial 

University,  taken  somewhere  off  the  east  coast  of  Hondo,  near  Misaki. 

This  constitutes  the  only  record  of  the  species  from  Japan. 

(Kapxcrpiag^  an  old  name  of  Carcharids  lamia  and  of  other  man- 

eatiog  sharks.) 

Family  XI.  CETORHINIDiE. 

BASKING  SHARKS. 

Sharks  of  immense  size  with  the  gill-openings  extremely  wide, 
extending  from  the  back  nearly  to  the  median  line  of  the  throat,  all  of 
them  in  front  of  the  pectorals;  mouth  moderate,  the  teeth  very  small, 
numerous,  conical,  without  cusps  or  seiTatures;  no  nictitating  mem- 
brane; spiracles  ver}'  small,  above  the  corners  of  the  mouth;  first  dorsal 
large,  midway  between  pectorals  and  ventrals;  second  dorsal  and  anal 
small;  caudal  fin  lunate,  the  upper  lobe  considerably  the  larger; 
caudal  peduncle  keeled;  pectorals  and  ventrals  large.  Brain  very 
small.  A  single  genus,  with  probably  but  one  species;  the  largest  of 
living  fishes,  pelagic,  and  inhabiting  the  northern  seas. 

21.  CETORHINUS  Blainville. 

?  Tdroras  Rafinbbque,  Caratteri,  1810,  p.  11  (anffiova). 
Cetorhinus  Blainville,  Joum.  Phys.,  1816,  p.  264  (gunnen:=maximus). 
Selache  Cuvibr,  R^gne  Animal,  1st  ed.,  1817,  p.  129  {maximus). 
Polyprosopus  Couch,  Hist.  Brit.  Fish.,  I,  1861,  p.  67  {rashleighamis=maximu8). 
Hannovera  Van  Beneden,  Bull.  Ac.  Roy.  Beige,  XXXI,  1871,  p.  504  (auroto, 
foflsil). 

The  characters  of  the  genus  are  included  above. 

{KT^Tog^  whale;  pivVj  a  shark  (Squatina),  from  pivrj,  a  file  or  rasp, 
the  rough  skin  of  this  shark  being  used  for  polishing  wood  and 
marble.) 

23.     CETORHINUS   MAXIMUS  (Gunner). 

UBAZAME  (OLD  WOMAN  SHARK);   TECiUZAME  (LONG-NOSED  SHARK); 
BAKAZAME  (FOOLISH  SHARK);  ZOZAME   (ELEPHANT  SHARK). 

Squaltis  maximns  Gunner,  Trondhjem,  Selskabskr.,  Ill,  1765,  p.  33;  Coast  of 

Norway. 
Selachus  mcLximm  Storer,  Fish.  Mass.,  1867,  p.  229. 
Selache  maximus  GtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  394. 
Cetorhintts  maximus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  31.— Jordan  and 

Evermann,  Fish  N.  M.  Amer.,  I,  1896,  p.  51. 
Squalus  gtmnerianm  Blainville,  Journ.  de  Phys.,  1810,  p.  256  (after  Gunner). 
Squaius pelegrimm  BhAiSYihhE,  Jouni.  de  Phys.,  1810,  p.  257;  P^uroj>e. 
Squalus  homianus  Blainville,  Journ.  de  Phys.,  1810,   p.   257  (after  Everard 

Home) . 
CdorhinuB  shavianus  Blainville,  Joum.  de  Phys.,  1816,  p.  2(>4  (after  Shaw).    , 
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A^ptahts  wxius  Saverio  Macri,  Mem.  delU  R.  Ac.  Soi.  Napoli,  I,  1819,  p.  55,  jJ-i, 
fig.  1;  pi.  II,  fig.  2;  Naplei).  i 

Squaluit  elephm  Lb  SrEUR,  Joum.  Ac.  Nat.  Sci.  Phila.,  II,  1821,  p.  343;  New 
Jersey. 

S(fuilm  cetnceu*  Gronow,  Cat.  Fish,  1854,  p.  6;  Norway. 

Sq»idu8  rashUighaniu  CorcH,  Trans.  Linn.  8oc.,  XIV,  1825,  p.  91;  Cornwall  (s 
monstroHity). 

ArartthMS  Uninvillei  Ca!>klix),  Plagiostoni.,  I,  1866,  p.  21. 

PolyprfmpjMUnmicfT  Cox'ctif  Hist.  Brit.  Fishes,  1861,  p.  67;  England. 

Head  small:  snout  blunt;  eyes  Htnall;  teeth  in  6  or  7  rows  in  each 
jaw,  about  200  in  each  row.  Gill-rakers  slender,  long  and  close  set, 
resembling  whalebone.  Body  rugose,  the  skin  very  rough  with  small 
spines.  First  dorsal  large,  triangular,  over  the  space  between  pecto- 
rals and  ventrals;  second  dorsal  much  smaller,  rather  larger  than  anaJ; 
pectorals  long;  tail  large.  Largest  of  the  sharks,  reaching  a  length  of 
nearlj'  40  feet.     (Jordan  and  Evermann.) 

Found  in  Arctic  seas  and  occasionally  off  the  coast  of  Japan.  It  is 
figured  by  Dr.  Matsubara  in  the  colored  plates  of  The  Principal 
Aquatic  Animals  of  Japan,  under  the  name  of  "  Ubazame."  No  speci- 
mens were  seen  by  us  in  Japan. 

(///  axifn  m,  greatest. ) 

Family  XII.  RHINEODONTID^E. 

WHALE  SHARKS. 

Very  large  sharks,  formed  much  as  in  Cetorhinus^  the  caudal  lunate, 
with  well-developed  lower  lobe  and  a  keel  on  each  side  of  the  tail. 
Origin  of  first  dorsal  in  advance  of  ventrals;  second  dorsal  small, 
opposite  anal;  no  spines,  no  nictitating  membrane,  snout  broad  and 
flat;  eves  very  small;  spiracles  very  small,  mouth  and  nostril  near 
extremity  of  snout  Teeth  conical,  or  with  a  heel  at  base,  very  small 
and  numerous.  Gill-openings  wide,  the  last  one  above  the  ba«e  of 
the  pectorals.     Species  very  few,  mostly  in  the  Pacific. 

22.  RHINEODON  Smith. 

Rhineodon  Andrew  Smith,  Illustr.  S.  Afr.  Fishes,  1837  (typvcus), 
Mh^lHtiHim  Gill,  Vviw.  Ac.  Nat.  Sc*i.  Pnila.,  1865,  p.- 177  {pandatus), 
RlmuxUm  GrNTiiER,  revincKi  8i)elling  {typicus). 

Teeth  conical,  very  small.     Characters  otherwise  included  above* 
(/ozV,  snout;  oSovg^  tooth.) 

24.  RHINEODON  TYPICUS  Smith. 

?  Rhineodon  typicuA  Smith,  Illuatr.  S.  Afr.  Fish,  1837;  Cape  of  Good  Hope. 

?  MicriModus  punctaius  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  p.  177;  Gulf  ol 

California. 
Rhinodtm  penf(dhifatu»  KisniNorvE,  Zool.  Anzeifijer,  Nov.  25,  1891.  n. ^94;  Cape 

Inubo,  Japan.  igi^i^^d  by  ^^OO^ie 
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A  gigantic  shark  from  Japan  has  been  deycril)od  by  Dr.  Kishinouye 
under  the  name  of  Rhinodon  pentaliiieaUis,  It  is  apparently  a  species 
of  RhineodoUy  but  it  is  impossible  to  say  whether  it  is  different  from 
RhiTteodmi  typieus  or  Rhineodon  punetatiis^  or  whether  these  two 
nominal  species  differ  from  each  other.  Rhineodon  typlcuH  is  widely 
diffused  in  the  tropical  seas  and  has  been  lately  taken  in  Florida,  a 
record  having  been  published  by  Mr.  Biirton  A.  Bean.  It  is  prol)ably 
the  only  species  of  the  genus.  The  following  is  Dr.  Kishinouyo's 
description: 

Head  flat,  blunt;  eyes  very  small,  situated  on  sides  of  head  near 
margin  of  colored  area;  nictitating  membrane  wanting;  mouth  nearly 
straight,  terminal;  a  labial  fold  runs  from  nostril  to  corner  of  mouth 
on  tipper  jaw,  and  shorter  fold  from  corner  of  mouth  on  lower  jaw ; 
teeth  very  minute,  numerous,  nearly  equal  in  size  and  shape,  each 
acutely  pointed,  laterally  compressed,  and  with  an  ellipsoidal  root; 
band  of  teeth  in  upper  jaw  curved  a  little,  each  end  of  band  with  a 
detached  group  of  teeth,  band  in  lower  jaw  crescent-shaped,  and  in 
each  band  arranged  in  a  great  many  transverse  rows,  about  300  in  num- 
ber, middle  part  of  band  with  16-30  teeth  in  one  row;  nostrils  at 
anterior  extremity  of  head,  and  opening  at  labial  boundary  of  mouth. 
Gill-openings  5,  very  wide,  the  second  pair  widest,  m^msuring  8<)  cm., 
last  pair  most  narrow,  opening  above  base  of  pectorals,  where  body  is 
very  broad  and  high.  Spiracles  nearly  same  size  as  eye  and  on  the 
same  level. 

Skin  fine  grained,  except  five  longitudinal  smooth  bands,  one  dorsal 
median,  two  pairs  lateral;  ventral  lateral  band  seems  to  be  continuous 
with  keel  on  each  side  of  tail. 

First  dorsal  fin  inserted  a  little  behind  middle  of  body;  second  dorsal 
fin  yery  small;  anal  very  small,  just  below  second  dorsal;  pectorals 
large,  strong;  ventrals  inserted  below  first  dorsal;  caudal  large,  lunate, 
its  ventral  lobe  well  developed;  clasper  simple,  with  dorsal  groove. 

Color  grayish  brown,  with  round  white  spots  and  transverse  bands, 
ventral  side  colorless;  round  white  spots  small  and  crowded  near  ante- 
rior end  of  body,  gradually  larger  and  fewer  backward;  caudal,  second 
dorsal,  ventrals,  and  anal  destitute  of  white  markings. 

Length  at  present  800  cm.,  in  circumference  behind  pectorals,  365 
cm.  (stuffed  specimen),  but  when  fresh  measuring  nearly  1,000  cm. 

Taken  in  a  drift  net  June  10,  1901,  off  Cape  Inul)o:  now  in  the  col- 
lection of  Tsurutame  Oseko  of  Asakusa  Park,  Tokyo.     (Kishinouye.) 

The  Japanese  form  is  known  only  from  the  example  descril)ed 
above.  When  taken  it  was  covered  with  many  sucking  fishes  {EehenelAi)^ 
and  one,  besides  an  oak  pole,  was  taken  from  its  stomach.  It  is 
said  to  differ  from  Rhuwdon  typlcm  Smith  and  M!('r!8todns  punvtatus 
Gill  in  the  form  of  the  teeth  and  the  labial  fold.  But  it  is  impossible 
to  distinguish  species  in  this  genus  until  its  meinlwrs  are  better  known. 

(typhus,  typical.)  ^^^^  ^^  o 
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Order  III.     TECTOSPONDYLI. 

Calcareous  lamellae  arranged  in  one  or  more  concentric  series  or 
rings  about  a  central  axis  in  each  vertebra.  Spiracles  present.  Anal 
fin  wanting.  Dorsal  fins  2,  with  or  without  spine.  As  here  under- 
stood^ the  order  TectoHpondyli  includes  the  sharks  of  the  groups  called 
Cyclo»pondyli  and  Tectmpondyli  by  Hasse.  The  vertebr©  in  the  order 
of  Rays  show  similar  structures,  and  it  is  probable  that  from  sharks 
of  this  group  the  Rays  are  descended. 

(riKTcov^  builder;  ffnovdvko^^  vertebm.) 

FAMILIES  OF  TECTOSPONDYLI. 

a.  Cyci.x)8Pondyli:  Vertebne  with  calcareous  lamellae  arranged  in  a  ring  about  the 
central  axis;  pectoral  fins  normal,  not  expanded  or  deeply  notched;  anal  fin 
absent;  spiracles  present,  no  nictitating  membrane;  gill-openings  before  pec- 
torals; caudal  bent  upward,  lower  lobe  little  developed. 
h.  Dorsal  fins  each  provided  with  a  stout  spine,  first  dorsal  far  in  advance  of 

ventrals Squalidj?,  XIII. 

hh.  Dorsal  fins  without  spine,  first  dorsal  over  or  in  advance  of  ventrals, 
c.  Snout  not  produced  in  form  of  a  saw;  no  barbels;  first  dorsal  much  before 

ventrals;  skin  moderately  rough Dalatiid^e,  XIV. 

cc.  Snout  produced  in  a  long,  fiat  blade,  with  sharp,  saw-like  teeth  on  each  side; 
a  pair  of  barbels  below  snout;  first  dorsal  before  ventrals. 

Pristiophoridj?,  XY. 
(m,  TECTOSPONDYLI:  Vertebra}  with  calcareous  lamelhe  ranged  in  several  concentric 
series  or  rings  about  a  central  axis;  pectoral  fins  very  lai^,  expanded  hori- 
zontally, and  extended  forward  at  base  in  front,  giving  body  the  form  of  the 
flattened  disk  of  rays;  anterior  extension  separated  from  neck  by  a  deep  notch, 
in  which  gill-openings  lie;  no  anal  fin;  dorsal  fins  small,  posterior;  mouth 
broad,  anterior SquatinidjE,  XVI. 

Family  XIII.     SQUALID.E. 
DOG-FISIIF^S. 

Body  more  or  less  elongate.  Head  depressed.  Eyes  lateral,  without 
nictitating  membrane.  Mouth  inferior,  rather  large,  arched,  a  deep 
groove  on  each  side.  Teeth  compressed,  variously  formed.  Nostrils 
inferior,  separate;  spiracles  rather  large;  gill-openings  moderate,  all 
in  front  of  the  pectoral  fins.  Dorsal  fins  2,  each  armed  with  a  spine; 
the  first  dorsal  in  front  of  the  ventrals;  anal  fin  wantmg;  caudal  fin 
with  the  lower  lobe  small  or  obsolete;  ventral  fins  inserted  posteriorly, 
not  much  before  second  dorsal.  Oviparous.  Genera  6  or  more; 
species  about  15;  rather  small  sharks,  chiefly  of  the  Atlantic.  These 
sharks  represent  a  comparatively  primitive  type,  apparently  not 
descended  from  any  other  existmg  Squali. 

a.  Body  rather  elongate;  no  fold  of  skin  along  side  of  t)elly;  dorsal  Hpines  Iwth 
diret^ted  backward.  ^  , 
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b.  Upper  teeth  fliiuple,  without  smaller  cusps  at  base, 
c.  Teeth    alike   in  l)oth   jaws,  subcjuadrate,  each  with  a  nearly  horizontal 

oblique  cutting  edge  and  a  point  directed  outward SqualvSj  23. 

cc.  Teeth  unecjual;  upper  teeth  erect,  with  a  single  cusp;  lower  teeth  more 
or  less  obliciue,  points  directed  outward;  dorsal  spines  not  hidden. 
d.  Scales  leaf-shaped,  with  a  strong  midrib,  and  sometimes  a  lateral  rib  on 
each  side,  attached  by  a  peduncle;  dorsal  spines  strong. 

IjcpidorhinuH,  24. 
dd.  Scales  not  leaf-shaped  and  not  pedunclate  at  l)aBe. 
c.  Scales  not  imbricate,  each  of  three  or  four  radiating  spinules;  dorsal 

spines  strong Deania,  25. 

ee.  Scales  imbricate,  each  with  three  or  more  strong  ribs,  each  ending  in 

a  spine,  the  middle  strongest;  dorsal  spines  short ZameuSy  26. 

bb.  Upper  teeth  ea(!h  with  1  or  2  small  cusps  at  base  on  each  side. 
/.  Teeth  unequal,  upper  erect  and  tricuspid,  lower  obfique. 

EtmopteruSj  27. 
Xf.  Teeth  ecjual,  very  small,  and  tricuspid  in  both  jaws.  CentrosryUium^  28. 

23.  SQUALUS  Linnaeus. 

Sqtudus  LiNfCEi's,  Syst.  Nat.,  X,  1758,  p.  233  {(uxmthida,  first  8|)ec*ie«  name<l; 

includ(»8  all  sharks) . 
Squalus  Rapinesque,  Caratteri  di  Alcuni  Generi,  1810,  p.  13  (aetnUhias  And  uyato; 

first  restriction  of  the  name  Squalus  to  species  with  spiracles  and  without 

anal  fin). 
Acantfiorhinwf  Blainvillk,  Journal  de  Physique,  1816,  p.  263  (acanlhicLs) . 
Acanthias  Kisso,  Hist.  Nat.  Eur.  M^'rid.,  Ill,  1826,  p.  131  (acanihias). 
Enloxyrhirun  (till,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  496  (uyato). 

Bod}'  i-ather  slender.  Mouth  little  arched,  with  a  long,  straight, 
deep,  oblique  groove  on  each  side;  no  labial  fold.  Teeth  rather  small, 
all  simple,  equal  in  the  two  jaws,  their  points  so  much  turned  aside 
that  the  inner  margin  forms  the  cutting  edge.  Spiracles  rather  wide, 
just  behind  the  eye.  Fins  moderately  developed,  the  first  dorsal  larger 
than  the  second,  much  in  advance  of  the  ventral  fins,  which  are  behind 
the  middle  of  the  body,  although  in  advance  of  the  second  dorsal. 
Dorsal  spines  strong,  not  grooved.  Tail  scarcely  bent  upward.  Small 
sharks,  abounding  in  the  temperate  seas. 

{sqvalm^  shark,  a  word  cognate  to  the  Greek  yo^Xtj,) 

25.  SQUALUS  MITSUKURII  Jordan  and  Snyder,  new  species. 

TSUNOZAME  (HORN  SHARK);  TSUNOGE  (HORNY  FISH). 

Squalus  milsukurii  Jordan   and  Snyder,    Check   List,    1901,   p.    129;  Misaki, 
name  only. 

Head  about  4|  in  bod}^;  width  of  head  H  in  its  length;  snout  2|, 
interorbital  space  2;  width  of  mouth  2i;  tip  of  snout  to  mouth  2;  eye 
2}  in  interorbital  space. 

Body  moderately  elongate,  tail  tapering  moderately  behind.  Head 
broad,  depressed,  flattened  above;  snout  pointed  in  profile,  when  viewed 
from  above  angular,  tip  rather  broadly  rounded,  and  upper  surface 
flattened;  eyes  rather  large,  lateral,  a  little  nearer  tip  of  snout  than 
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first  gill-<jpening;  mouth  very  broad^  slightly  curved,  a  deep  labial 
fold  at  each  c*omer;  lips  thin;  teeth  moderate,  forming  a  cutting  edge 
in  each  jaw;  nostrils  rather  large,  inferior,  while  nearer  eye  than  tip 
of  snout  they  are  nearer  the  latter  than  mouth;  interorbital  space  is 
broad,  very  elevated,  flattened  more  or  less  like  upper  surface  of  head. 
The  spiracles  large,  directly  behind  eye.  Gill-openings  in  front  of 
base  of  pectoral. 

Body  everywhere  finely  roughened. 

Origin  of  first  dorsal  spine  a  trifle  nearer  tip  of  snout  than  that  of 
second  dorsal;  first  dorsal  spine  is  three-fifths  height  of  fin;  spine  of 
second  dorsal  three-fourths  height  of  fin;  pectorals  large,  smaller  than 
head,  reach  beyond  base  of  first  dorsal,  emarginate  behind;  ventrak 
nearer  second  dorsal  than  fii^st;  c*audal  broad,  lower  lobe  rather  long. 
Caudal  peduncle  rather  long,  with  a  pit  at  base  above.  Latenil  line 
indistinct  along  side. 

Color  in  alcohol  gray  above,  white  Iwneath;  upper  surface  of  pec- 
torals and  vcntrals  grayish. 

Length  28i  inches. 


FlU.  3.— SQUALUS  MIT8UKUBII. 

Type  No.  71S4r,  Ichthvological  Collections,  Leland  Stanford  Junior 
University  Museum.     Locality,  Misaki. 

Coasts  of  Japan,  generally  common  from  Hokkaido  as  far  south- 
w^ard  as  Formosa.  Numerous  large  adults  taken  at  Misaki,  one  of 
them  the  type,  a  female.  Several  embryos  were  also  obtained,  part 
of  them  from  this  specimen.  A  young  example  was  also  obtained 
from  near  Aomori  in  Tsugaru  Straits,  and  another  one,  probably  of 
the  same  species,  from  Formosa.  Specimens  are  in  the  Imperial  Mu- 
seum from  Kagoshima,  and  Boshu  in  Awa  near  Misaki.  These  are 
recorded  by  Ishikawa^  as  Acanthias  vul-garls  and  A.  uyatus^  but  the 
two  specimens  are  alike. 

(Named  for  Prof.  Kakichi  Mitsukuri,  who  was  present  with  Messrs. 
Jordan  and  Snyder  at  Misaki,  when  the  type  was  taken.) 

24.  LEPIDORHINUS  Bonaparte. 

IjepidorhinuH  Bonaparte,  Selach.  Tab.  Analyt.,  1836,  p.  9  (squamosus). 
Snjmnodcm  Bocage  and  Capello,  Proc.  Zool.  Soc.  Load.,  1864,  p.  263  (rinpw«). 
MachephUu^  Johnson,  Proc.  Zool.  Soc.  Lond.,  1867,  p.  713  {dumerili). 

This  genu8  is  close  to  Cenfrophorm^  differing  in  the  form  of  the 
scales,  which  are  leaf-shaped  and  pedunculate,  with  a  strong  median 

aPrel.  Cat.,  p.  61.   -gtzedby^OOgie 
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keel  which  ends  in  a  point.     The  single  Japanese  species  belongs  to 
the  subgenus  Scymrwdon,  characterized  by  the  presence  of  three  keels, 
the  scale  ending  in  three  points. 
{kenh^  scale;  piyrf-^  shark.) 

26.  LEPIDORHINUS  FOLIACEUS  (Giinther). 

Ccnirophorus  foliaceus  GtJNTnER,  Deep  Sea  Fishes,  Challenger,  1887,  p.  5,  pi.  11, 
fig.  A  (off  Enoehima). 

Head  4}  in  body;  width  of  head  1^  in  its  length;  snout  3^;  inter- 
orbital  space  2;  width  of  mouth  2i;  snout  to  mouth  If;  space  between 
spiracles  3;  eye  about  11  in  interorbital  space. 

Body  rather  elongate,  tail  tapering.  Head  elongate,  depressed, 
broad;  snout  broad,  flattened,  tip  broadly  rounded;  eyes  large,  lateral, 
nearer  snout  than  gill-opening;  mouth  i-ather  small,  slightly  curved, 
with  deep  labial  fold  at  each  corner;  lips  thin;  teeth  forming  cutting 
edges  in  jaws,  those  in  lower  jaw  with  several  small  cusps;  nostrils 
large,  inferior,  nearer  eye  than  tip  of  snout,  and  nearer  latter  than 
mouth;  interorbital  space  broad,  flattened.  Spiracles  large,  round, 
space  between  one  and  one-half  in  interorbital  space.  Gill-openings 
low,  in  front  of  pectorals. 

The  body  covered  with  large  leaf-shaped  scales,  3  pointed,  keeled  in 
front  and  on  a  pedicle;  they  are  large  on  trunk,  both  above  and  below, 
but  especially  enlarged  in  front  of  first  dorsal. 

Both  dorsals  provided  with  shaip  spines,  with  only  the  tips  exposed; 
origin  of  first  dorsal  nearer  tip  of  snout  than  base  of  second,  and  a  short 
distance  behind  base  of  pectoral;  pectoral  short,  truncate,  less  than 
two  in  head;  ventrals  small,  in  front  of  second  dorsal,  nearer  tip  of 
caudal  than  tip  of  snout;  caudal  four  and  one-fourth  in  body.  Caudal 
peduncle  short,  its  depth  three  in  interorbital  space. 

Color  in  alcohol  uniform  gray  brown,  edges  of  nostril  and  lower 
lips  blackish. 

Length  14^  inches. 

Described  from  a  specimen  from  Misaki,  taken  in  deep  water  by 
K.  Aoki. 

Deep  waters  off  Japan,  known  only  from  off  Enoshima  and  Misaki 
in  Sagami  Bay.     Our  specimen  is  from  near  Misaki. 

(JbliaceitSj  leaf -like.) 

28.  DEANIA  Jordan  and  Snyder. 

DeojUa  Jordan  and  Snydkr,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  80  {eglarUina), 

Scales  minute,  villous,  each  star-like,  and  with  three  or  four  long 

points.     The  skin  velvety  to  the  touch.     Snout  long,  flattish.     Dorsal 

spines  strong.     In  other  regards   similar  to    Cejitrqphonis,  but  the 

squamation  quite  different. 

(Named  for  Prof.  Bashford  Dean,  of  Columbia  University,  in  recog- 
nition of  his  researches  in  sharks,  those  of  the  preseji^.^gj^n^^^[^M|[^ 
others.) 
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27.  DEANIA  EGLANTINA  Jordan  and  Snyder. 

Jknnin  eylanthui  Jordan  and  Snydkr,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  80; 
Totomi  Bay. 

Head  8}  in  length;  depth  about  9J;  snout  about  2  in  head;  eje  Jrf; 
2f  in  snout;  2  in  width  of  snout;  3f  in  space  from  tip  of  snout  to 
mouth;  space  between  spiracles  IJ  in  width  of  snout. 

Body  rather  elongate,  slender;  scales  each  with  short,  bush -like 
spines,  with  two  small  prickles  on  each  side,  whole  body  having  a  kind 
of  hairy  appearance. 

Head  large,  greatly  depressed;  snout  long,  depressed,  broad;  eyes 
large,  lateral,  anterior  margin  nearer  tip  of  snout  than  gill-opening; 
skin  around  ejes  more  or  less  loose,  free;  nostrils  large,  on  lower  side 
of  snout  laterally,  about  midway  between  tip  of  snout  and  eye;  rnouth 
opening  below  ix)8terior  part  of  eye,  rather  broad;  lips  moderately 
fleshy;  teeth  small,  compressed,  with  a  small  basal  cusp;  spiracles 
rather  large,  nearer  eye  than  fii-st  gill-opening,  space  between  a  little 
more  than  length  of  snout.  Gill-openings  in  front  of  ba^e  of  pectoral, 
largest  about  half  eye. 


Fici.  1.— PKAMA  WJi.ANTiNA.    «i,  ui»iH.»r  JHw;  ft,  lowcF  jaw;  r,  K«ile  (much  enlarged.) 

Dorsal  fins  each  with  a  spine,  base  of  fii-st  a  little  behind  tip  of 
pectoral,  rather  short,  shaipfy  pointed,  and  projecting  little  above 
skin;  second  dorsal  spine  nearly  as  high  as  fin,  upper  half  exposed; 
pectorals  about  equal  to  snout;  ventrals  small,  posterior,  entirely 
in  front  of  second  dorsal  spine;  caudal  elongate,  lower  lobe  little 
produced. 

Color  m  spirits,  uniform  grayish-brown. 

This  description  from  the  original  type,  a  young  female  from  Totomi, 
12  inches  in  length,  dredged  by  the  U.  S.  Fish  Commission  steamer 
Allkitross. 

{e(/lanti7iuM,  the  brier  rose.) 

26.  ZAMEUS  Jordan  and  Fowler,  new  genus. 
Zaninia  Jordan  and  Fowler,  new  genus  (stquamidcmuf). 

Dorsal  fins  each  with  a  small,  partly  concealed  spine;  no  anal  fin; 
mouth  wide,  little  arched;  a  long,  deep,  straight,  oblique  OTOOve  on 
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each  side  of  uiouth;  teeth  of  lower  jaw  oblique,  with  the  points  directed 
moi^  or  less  outward  of  backward;  upper  teeth  erect,  triangular  or 
lanceolate,  with  a  single  cusp.  No  nictitating  membrane;  spiracles 
wide  behind  the  eye;  gill-openings  narrow;  scales  not  leaf -shaped,  nor 
pedimaculate,  each  with  a  strong  median  keel  and  two  or  more  lateral 
keels,  each  of  these  ending  in  a  spine.  In  Centrophorus^  the  nearest 
related  genus,  there  is  no  midrib  to  the  scales,  which  are  nearly 
smooth.  In  Centroscymmm  the  scales  are  smooth  with  a  depression 
at  the  base.  Small  sharks,  living  in  deep  water. 
{zavie^  shark,  in  Japanese.) 

28.  ZAMEUS  SQUAMULOSUS  (Giinther). 

Onirop/iorwr  gquamulomui  (iOntiier,  Deep  Sea  Fish,  Challenger,  1887,  p.  5,  pi.  11, 
fig.  B;  Enoehima. 

Snout  much  produced,  mouth  nearly  midway  between  first  gill- 
opening  and  end  of  snout;  labial  fold  extends  a  little  way  along  mar- 
gins of  mouth;  upper  lip  fringed;  distance  between  nostrils  two-fifths 
of  length  of  preoral  portion  of  snout.  Scales  tricuspid,  with  a  median 
keel,  and  so  minute  as  to  give  a  velvety  appearance  to  skin.  First 
dorsal  small,  its  base  (without  spine)  shorter  than  that  of  second,  nearly 
one-sixth  of  distance  between  two  fins;  spines  very  small,  scarcely 
projecting  beyond  skin;  pectoral  short,  with  lower  angle  rounded,  not 
produced;  extremity  of  ventral  fins  below  end  of  second  dorsal.  Uni- 
form deep  black.  Length,  27  inches.  Off  Inosima,  Japan,  Station 
232  (Challenger)  in  345  fathoms.     (Gunther.) 

Coasts  of  Japan,  in  rather  deep  water.  Known  only  from  Sagami 
Bay,  about  Enoshima  (misspelled  Inosima  by  Gunther)  and  Misaki, 
where  our  specimen  was  taken. 

{8<2uamido8it8^  with  small  scales.) 

27.  ETMOPTERUS  Rafinesque. 

EtmopUrus  Rafinesque,  Caratteri  di  Alcnui  Generi,  1810,  p.  14  (aenl^atua). 
Spinax  Cuvier,  Regne  Animal,  Ist  ed.,  1817,  p.  129  (acnrithiad  and  spinas). 
^SJnmu:  MtJLLEB  and  Henle,  Plagiostomen,  1838,  p.  86  (itpinax), 
Acanihidium  Lowe,  Ptoc.  Zool.  Soc.  London,  1839,  p.  91  (pusUlum). 

Mouth  little  arched.  Teeth  of  lower  jaw  with  the  point  so  much 
turned  aside  that  the  inner  margin  of  the  tooth  forms  the  cutting  edge; 
upper  teeth  erect,  each  with  a  long,  pointed  cusp  and  1  or  2  smaller 
ones  on  each  side;  spiracles  wide. 

Small  sharks  of  the  warm  seas,  living  in  deep  water,  and  nearly  black 
in  color. 

(irpiayev^  an  aorist  from  re^vGo^  to  cut;  Ttrepov,  fin,  the  original 
type  having  frayed  fins.) 

^T     i»*  ,  .       ^.  .^  Digitized  by  ^005 1^ 

Proc.  N.  M.  vol.  xxvi~02 43  ^ 
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29.  ETMOPTERUS  LUCIFER  Jordan  and  Snyder. 
BOZUZAME  (PRIEST  SHARK). 

Etmopterus  lucifer  Jordan  and  Snyder,  Ttoc.  V.  S.  Nat.  Mub.,  XXV,  1902,  p.  79 

(Misaki). 

Head  4f  in  length;  depth  about  T;  snout  about  2f  in  head;  eye  of 
in  head;  2  in  snout;  2/f  in  width  of  snout;  2i\  in  space  from  tip  of 
snout  to  mouth;  space  between  spiracles  2i  in  width  of  snout. 

Body  moderately  elongate,  rather  robust,  with  slender  caudal 
peduncle;  scales  forming  longitudinal  striae  above,  abrupth"  and 
sharply  separated  on  sides  from  lower  surface,  which  is  evenly  rough 
with  fine  shagreen. 

Head  large,  thick,  i-ather  short;  snout  short,  thick,  more  convex 
below  than  above,  also  with  many  pores;  eyes  moderate,  lateral,  ante- 
rior margin  midway  between  tip  of  snout  and  spiracle;  skin  about 
eyes,  more  or  less  loose,  free,  upper  eyelid  overlapping  and  forming 
a  pit  in  front;  nostrils  very  large,  lateral;  mouth  opening  below  poste- 
rior portion  of  eye,  broad;  lips  rather  thin;  teeth  small,  compressed, 
each  of  those  in  upper  jaw  with  two  sharp,  basal  cusps;  spiracles 


large,  nearer  eye  than  first  gill-opening,  space  between  1\  in  snout. 
Gill-openings  in  front  of  base  of  pectorals,  rather  short. 

Dorsal  fins  each  with  a  spine,  base  of  first  a  little  before  tip  of  pec- 
toral, short,  sharp,  pointed,  projecting  little  above  skin;  second  dorsal 
spine  not  as  high  as  fin,  much  larger,  longer  than  first,  the  greater 
portion  exposed,  and  nearly  a  third  greater  than  snout;  ventrals  mod- 
erate, entirely  in  front  of  second  dorsal;  caudal  elongate,  lower  lobe 
little  produced. 

Color  in  spirits,  dark  grayish-brown,  lower  margin  of  caudal, 
together  with  marginal  portions  of  all  other  fins,  very  pale  brown. 

Length,  12  inches. 

Type  No.  6863,  Ichthyological  Collections,  Leland  Stanford  Junior 
University.  Locality,  Misaki.  From  the  collection  of  Capt.  Alan 
Owston. 

Some  30  others  of  the  same  species  were  obtained  off  Misaki  on  long 
lines  handled  by  Mr.  Kumakichi  Aoki,  assistant  to  Professor  Mitsukuri. 

The  pale  areas  on  the  side  of  the  belly  cover  a  glandular  substance, 
said  to  be  luminous  in  life. 

{lux^  light;  yero^  to  bear;  the  thickened  skin  of  the  ^^Ib'  said  to  be 
translucent.)  ^'^'^'^^^  by  ^OOgie 
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28.  CENTROSCYLLIUM  Muller  and  Henle. 

Centroscyttium  Miller  and  Henle,  Systematieohe  Beschreibung  der  Plagioetomen, 
1838,  p.  191  {fabricii). 

Teeth  equal  in  both  jaws,  very^  small,  straight,  pointed,  each  with  1 
or  2  smaller  cusps  on  each  side  at  base;  mouth  crescent-shaped,  with  a 
siitraight,  oblique  groove  at  its  angle;  spiracles  moderate;  gill-openings 
irather  narrow;  dorsal  fins  small,  each  with  a  strong  spine;  the  second 
dorsal  entirely  behind  the  ventrals. 

{Kevrpov^  spine;  (XkvWiov^  Scyllmm^  an  allied  genus,  from  ctkvXXq;}^ 
to  rend  or  tear  to  pieces.) 

30.  CENTROCYLLIUM  RITTERI  Jordan  and  Fowler,  new  species. 

Head  5^  in  length;  snout  about  31  in  head;  interorbital  space  2; 
width  of  mouth  2;  eye  about  5;  space  between  spiracles  2i;  pectoral 
about  2. 

Body  elongate;  head  very  broad  and  depressed,  flattened  above; 
snout  short,  very  broad,  flattened  above,  rounded;  eye  large,  near 
snout;  nostrils  large,  inferior,  midway  between  tip  of  snout  and  eye; 


Fig.  6. — centrocyllium  biiteri. 


mouth  distant  from  tip  of  snout  a  space  equal  to  a  trifle  more  than 
interorbital  width;  teeth  very  sharp,  tricuspid,  alike  both  jaws;  lips 
rather  thin,  a  labial  fold  at  corners  of  mouth;  interorbital  space  broad, 
greater  than  space  between  spiracles.  Spiracles  large,  superior, 
behind  eyes. 

Body  covered  with  small,  single  prickles,  scattered,  though  not  pres- 
ent on  lower  surface  of  snout,  small  on  lower  abdominal  surface. 
Head  with  many  pores,  especially  on  lower  surface  of  snout. 

First  dorsal  spine  smaller  than  second,  slightly  more  than  half 
height  of  fin;  second  dorsal  spine  long,  curved,  but  not  quite  to  tip  of 
fin;  origin  of  first  dorsal  nearer  that  of  second  than  the  tip  of  snout, 
inserted  well  behind  pectoral;  second  dorsal  nearer  first  dorsal  than 
tip  of  caudal,  tip  of  fin  anteriorly  not  extending  for  more  than  half 
the  space  between  its  base  and  origin  of  upper  caudal  lobe;  pectoral 
fins  broad,  short,  about  equal  to  width  of  snout  in  front  of  eyes;  ven- 
trals small  and  entirely  in  front  of  second  dorsal;  caudal  moderate, 
less  than  space  between  two  dorsal  spines.  Caudal  peduncle  long, 
rather  slender,  thick,  flattened  above  and  below.  Lateral  line  with 
pores,  rather  far  apart,  running  superiorly  in  front  and  along  sid^*^^ 
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Color^  uniform  dark  gray-brown,  blackish  below,  in  front,  fins  all 
more  or  Ie««  broadly  edged  with  whitish.     Length  16^  inches. 

Type  No.  7185,  Ichthyological  Collections,  Leland  Stanford  Junior 
University  Museum.     Locality,  Misaki. 

This  species  is  known  to  us  from  2  examples  obtained  at  Mi^sikL 
It  differs  from  Cmtrfmcyllium  fahru-ii^  the  only  other  specie«i  of  the 
genus,  in  having  the  caudal  peduncle  much  longer  and  more  slender, 
and  in  the  shorter  pectorals,  which  do  not  reach  to  below  the  firk»t 
dorsal. 

(It  is  named  for  Dr.  William  Emerson  Ritter,  of  the  University-  of 
California,  in  recognition  of  his  excellent  work  on  the  Tunicates  and 
Enteropneustans  of  the  Pacific  Ocean.) 

Family  XIV.  DALATIID.E. 

SCYMNOID  SHARKS. 

Sharks  with  no  anal  fin  and  with  two  dorsal  fins,  each  without  spine; 
gill-openings  small,  entirely  in  advance  of  pectorals;  mouth  but  lit4:le 
arched;  a  long,  deep,  straight,  oblique  groove  on  each  side;  spiracles 
present.  Oviparous,  the  eggs  without  horny  case  (at  least  in  Somuhj- 
mus).  Vertebrae  cyclospond}  lous.  The  absence  of  dorsal  spine  chiefly 
distinguishes  this  family  from  the  Squalulce^  of  which  these  are  some- 
what degenerate  allies.  Sharks  mostly  of  the  North  Atlantic,  some  of 
them  reaching  a  large  size. 

a.  Dalatiin^c:  First  dorsal  well  behind  ventrals;  upper  teeth  small,  pointed,  lower 

much  larger,  triangular Dalada^^  29. 

aa.  Somni()81N.k:  First  dorsal  much  in  advance  of  ventrals. 
6.  Upper  teeth  narrow;   lower  quadrate  with  a  horizontal   edge  ending  in    a 
point  directed  outwani;  body  very  robust,  fins  very  small,  dorsals  about 
e^iual;  skin  moderately  rough Somniosus,  30. 

29.  DALATIAS  Rafinesque. 

J)al(UifiH  Rafinesque,   Caratteri  di   Alcuni  Generi,   1810,  p.    13   {sparophagu*; 

description  very  incorrect) . 
Sciimnui^  CuviER,   Regne  Animal,  1st  ed.,  1817,  p.   130  (lichia;  preoccupied  in 

insects). 
Snjmnorhiniot  Bonaparte,  Cat.  Pesci.  Europ.,  1836,  p.  16  {lichia). 

Mouth  transverse,  a  deep  straight  groove  at  each  angle.  Teeth  in 
jaws  close  set,  the  upper  small,  pointed;  the  lower  much  larger,  dilated, 
erect,  triangular,  not  veiy  numerous.  Skin  uniformly  covered  with 
minute  scales.  Two  short  dorsal  fins,  without  spine,  the  first  at  a 
considerable  distance  from  the  ventrals;  no  anal  fin.  No  membrana 
nictitttiis.     Spiracles  wide.     Gill-openings  narrow.     (Gunther.) 

{SdXog^  torch,  the  name  unexplained.) 
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31.  DALATIAS  LICHA  (Bor!H^rTe)._^^  ' 
YOROIZAME  (ARMOR  SHARK). 

Squaleus  Hchao  Bonnaterre,  Encycl.  lehth.,  1788,  p.   12  (after  La   Liche  ou 

Gatto,  £rou88onet,  Mem.  Ac.  Soi.,  1788,  p.  677;  **  J.e  Cap  Breton,'*  in  Roiith- 

em  France). 
Scymnorhinus  licha  Garman,  Deep  Sea  Fishes,  1899,  p.  31. 
Squalwt  americanus  Gmelin,  Syst.  Nat.,  1788,  p.  1503  (after  Bronssonet,  **Cap 

Breton'*  being  asmimetl  to  be  in  Nova  Scotia). 
Aeanthorhimts  americamts  Blainville,  Fauna  Fran^aise,  1828,  p.  63,  pi.  xv,  fig.  2. 
Squalus  nicsefnm  Risso,  Ichth.  Nice,  1810,  p.  43,  pi.  iv,  fig.  6;  Nice. 
Dalatias   sparophaffwt   Rafinesque,   GAratteri    di   Alcuni  Generi,  1810,  p.    13; 

Palermo  (description  very  incorrect,  but  certainly  referring  to  this  species). 
Scymnns  Uchia  Cuvier,  R^gne  Animal,  Ist  ed.,  1817. — DumAril  Elasmobranches, 

1870,  p.  452;  Mediterranean.— G Anther,  Cat.  Fish,  VIII,  1870,  p.  426;  Nice; 

Madeira  (and  of  writers  generally). 
Dahtiaji  Uchia  Gray,  Chondropt.,  1851,  p.  75. 

Snout  rather  projecting,  anterior  edge  of  mouth  before  front  of  eye; 
teeth  of  upper  jaw  narrow,  lanceolate,  close-set;  lower  teeth  triangu- 
lar, margins  somewhat  convex  and  slightly  serrate.  Skin  covered 
with  a  shagreen  of  fine,  shai*p,  close-set  spinous  scales.  First  dorsal 
inserted  nearer  pectorals  than  ventrals  by  a  distance  equal  to  length 
of  pectoral;  second  dorsal  a  little  before  posterior  end  of  base  of  ven- 
trals; distance  from  second  dorsal  to  beginning  of  caudal,  2i  in  distance 
between  dorsals.     Color  black.     Length  650  mm.  (25^  inches). 

This  incomplete  description  is  from  a  stuffed  specimen  *  in  the 
Imperial  Museum  in  Tokyo.  The  specimen,  being  hastil}'^  compared 
with  MuUer  and  Henle's  figure,  showed  no  evident  difference,  though 
its  relations  may  appear  on  close  examination. 

Mediterranean  Sea  and  neighboring  waters,  and,  as  above  recorded, 
once  taken  in  Japan. 

{licha^  the  meaning  of  the  name  unexplained.) 

SO.  SOMNIOSUS  Le  Sueur. 

Somnioms  Le  Sueur,  Jour.  Ac.  Nat.  Sei.  Phila.,  1818,  I,  p.  222  (brevipinna= 

microcephaltts). 
Ijciodon  Wood,  PrfK\  Boet.  Soc.  Nat.  IliHt.,  II,  1847,  p.  174  {erhinatum=muTO' 

rephaJus), 
Jjftmfirgus  MtUxER  and    IIenle,   PlagioHtomen,    1S.S8,    j).    93    (Itoreaiin  =  jnicro- 

cephahuf). 
RMnoscijmnus  GihhyVroc.  Ac.  Nat.  Sci.  Phila.,  1804,  p.  264  (roatratua) . 

Body  thick  and  clumsy;  mouth  transverse,  little  arched,  with  a  deep, 
straight  groove  lomning  backward  from  its  angle;  nostrils  near  the 
extremity  of  the  snout;  jaw  feeble;  teeth  in  upper  jaw  small,  narrow, 
conical;  lower  teeth  numerous,  in  two  or  more  series,  the  jK)int  so 

«The  name  licha,  of  the  same  date  a^  americanm,  is  nmch  less  inappropriate. 
^Ishikawa,  Prei.  Cat.,  p.  61,  a»Sci/viutui  lirhm. 
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much  turned  aside  that  the  inner  margin  forms  a  cutting  edge,  which. 
is  entire;  spiracles  moderate;  no  nictitating  membrane;  gill-openings 
narrow;  fins  all  very  small,  the  ventrals  between  the  dorsal  fins;  skin 
uniformly  covered  with  minute  tubercles.  Tail  short,  much  bent 
upward.  Eggs  large,  soft,  globular,  without  shell,  dropped  in  the 
ooze  on  the  sea  bottom.  Species  of  the  northern  seas. 
{somnu}sus\,  sleepy.) 

32.  SOMNIOSUS  MICROCEPHALUS  Bloch  and  Schneider. 

Squalus  muTocephalus  Bix>CH  and  Schneidkr,  S>T?t.  Ichth.,  1801,  p.  135,  northern 

seas. 
Samniosus  microcephaluJt  Jordan  and  Evrrmanx,  Fish. North  and  Middle  Amer., 

I,  1896,  p.  57. 
tSfjmnionis  brevipinnti  Le  Sueur,  Joar.  Ac.  Nat.  Scd.  Phila.,  1, 1818,  p.  122;  Maaaa- 

chusetts. 
Scymnus  breripinna  Storer,  Fiahes  Mass.,  1867,  p.  ZVy. 
Squdlug  barealis  Scx>rbsby,  Arct  Reg.,  1, 1820,  p.  538,  pi.  xv,  figs.  3  and  4;  Arctic 

Ocean. 
Lscmargus  borealis  GCnther,  Cat  Fish.,  VIII,  1870,  p.  426. 
Squalus  glacialis  Faber,  Fisohe  Isl.,  1829,  p.  23;  Iceland. 
Squalus  norwegianus  BhAisvihhKj  Faune  Fran^ise,  1828,  p.  61;  Norway. 
Leiodoii  echinatum  Wood,  Proc.  Bost.  Soc,  Nat.  Hist,  II,  1847,  p.  174.     Maasa- 

chuBetts. 

Body  robust,  rapidly  tapering  behind;  greatest  depth  little  more 
than  one-fifth  length;  head  somewhat  less;  mouth  moderate,  upper 
jaw  with  5  rows  of  small,  sharp  teeth,  which  are  incurved,  lancet- 
shaped;  lower  jaw  with  2  rows  of  broad,  quadrangular  teeth,  divided 
in  their  centei's  by  perpendicular  ridge,  directed  outward,  about  26 
teeth  on  each  side;  fins  small,  first  dorsal  about  as  large  as  ventrals, 
larger  than  second  dorsal;  pectorals  short,  caudal  short,  bluntish. 
Length  about  25  feet.  Arctic  seas  south  to  Cape  Cod,  Oregon,  France, 
and  Japan. 

A  huge,  clumsy  shark,  not  rare  northward;  an  enemy  to  the  whales, 
biting  out  large  masses  of  flesh  from  their  bodies. 

The  only  Japanese  record  is  that  of  a  large  example,  seen  by  Jordan 
and  Snyder  in  the  market  of  Tokyo,  in  June,  1900.  Specimens  from 
the  Pacific  have  never  been  compared  with  those  from  the  Atlantic, 
and  may  belong  to  different  species. 

(mKpog^  small;  Ke^aXij,  head.) 

Family  XV.  PRISTIOPHORIDiE. 

SAW   SHARKS. 

Body  elongate,  covered  with  fine,  smoothish  scales,  forming  shagreen; 
snout  produced  in  a  long,  flat  blade,  with  sharp  teeth  on  each  side  pro- 
jecting at  right  angles,  these  of  unequal  lengths;  a  pair  of  barbels  on 
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lower  part  of  snout  near  its  middle;  teeth  small,  close-set,  each  with 
a  sharp  cusp  on  a  broad  base;  nostrils  inferior,  with  conspicuous  valves; 
eyes  large,  no  nictitating  membrane;  spiracles  large;  pectorals  rather 
large,  distant  from  head;  first  doraal  in  front  of  vent rals;  second  dorsal 
large;  no  dorsal  spine;  no  anal  fin;  gill-openings  moderate,  all  before 
pectoral;  lower  caudal  lobe  narrow.  Species  few;  found  from  Japan 
to  Australia,  resembling  the  saw  fishes  {PriMidiihe)  of  the  New  World, 
but  smaller  in  size  and  different  in  details  of  structure. 

31.  PRISTIOPHORUS  Muller  and  Henle. 

Priaiophorun  Miller  and  IIenlk,  Plagiostomen,  1838,  p.  97  (cirraius). 

Characters  of  the  genus  included  above. 
{npiffri?^  saw;  ^opioo^  to  bear.) 

33.  PRISTIOPHORUS  JAPONICUS  Gttnthcr. 

NOKOGIRIZAME  (SAW  SHARK);  HOKABUKA  (HALBKRD  SHARK); 
DAIGIRIZAME  (SAW  SHARK). 

Prigtiophonu  orra^iw  Schlbgel,  Fauna  Japonica,  Poifls.,  1847,  p.  105,  pi.  cxxxvii; 
Nagasaki. — Richardson,  Ich.  China,  1846,  p.  317. — Bleekkr,  Nieuwe  Nalez- 
ing,  Ichth.  Jap.,  1854,  p.  128;  Nagasaki  (not  of  Latham,  1794). 

Prigtiophorus  jap&nicus  GtJNTHER,  Cat.  Fish,  VIII,  1870,  p.  43;  Japan. — Ishi- 
KAWA,  Prei.  Cat.,  1897,  p.  61;  Sagami  Bay. 

Head  a  trifle  less  than  3  in  body;  tip  of-  snout  to  eye  3f  in  liead; 
greatest  width  of  head  41  in  its  length;  intcrorbital  space  8|  in  head; 
spiracle  2f  in  intcrorbital  space;  eye  If;  pectoral  3  in  head;  height  of 
first  dorsal  4^;  caudal  2^. 

Bod}^  elongate,  moderately  thick.  Head  small,  except  for  elongate 
depressed  snout,  or  saw,  greatly  depressed  and  flattened,  both  above 
and  below;  saw  rather  broad,  thin,  becoming  narrow  at  tip,  truncittely 
rounded;  in  each  margin  of  saw  a  series  of  sharp  teeth  of  uneven  size, 
the  larger  with  one,  two,  or  three  smaller  between;  on  lower  marginal 
surface  of  snout  a  single  series  of  small,  backwardly  hooked  teeth, 
each  at  some  distance  apart;  in  lower  surface  of  saw,  near  edges, 
a  pair  of  flattened  tentacles  about  equal  in  length  to  width  of  head  in 
front  of  eyes;  teeth  on  edge  of  saw  become  smaller  posteriorly  and 
extend  halfway  in  space  between  e^^e  and  first  gill -opening;  mouth 
broadly  obtuse  below  posterior  part  and  behind  eye;  teeth  small, 
pointed, in  many  rows  in  jaws;  nostrils  area  trifle  closer  together  than 
corners  of  mouth,  nearer  latter  than  tentacles,  or  about  in  last  third 
of  space  between;  intcrorbital  space  more  or  less  flattened,  though 
there  are  slight  supraocular  ridges;  eye  elongate,  lateral,  placed  less 
than  its  diameter  posterior  to  nostrils.  Spiracles  very  large,  half  the 
eye,  placed  directly  behind  its  posterior  margin.  Gill-openings  mod- 
erate, in  front  of  base  of  pectoral. 

Entire  body  finely  roughened.  Digitized  by  GoOgk 
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Origin  of  first  dorsal  nearer  tip  of  caudal  than  tip  of  saw,  nearer 
origin  of  ventral  than  that  of  pectoral,  nearer  posterior  margin  of  eye 
than  second  dorsal;  two  dorsals  are  similar,  of  about  equal  size,  second 
with  posterior  part  of  its  base  midway  between  first  dorsal  and  tip  of 
caudal;  pectorals  large,  broad,  blunt,  rounded,  nearer  origin  of  second 
dorsal  than  tip  of  saw;  ventrals  behind  first  dorsal  and  nearer  origin 
of  second  dorsal  than  that  of  pectorals;  caudal  not  very  broad,  upper 
lobe  much  broader  than  lower,  whole  fin  a  little  more  than  space  betvreen 
dorsals.  Caudal  peduncle  rather  long,  thick,  flattened  above  and  below, 
its  least  depth  one  and  one-half  in  interorbital  space.  A  lateral  keel 
along  each  side  of  tail  from  ventrals  to  caudal  inferiorly.  No  i>ores 
in  lateral  line. 

Color,  pale  gray-brown  above;  below,  whitish. 

Length,  40i  inches. 

This  description  from  a  large  example  from  Aomori. 

Coasts  of  Japan;  our  specimens  from  Aomori  and  Nagasaki,  the 
latter  received  from  Mr.  Yahiro.  A  specimen  is  in  the  museum  of 
Aomori,  taken  at  Ajigasawa  on  the  Japanese  Sea. 

The  teeth  are  placed  somewhat  differently  from  those  represented 
in  Schlegel's  figure,  but  the  species  is  doubtless  the  same. 

Family  XVI.  SQUATINID^E. 

ANGEL  SHARKS. 

Ray-like  sharks.  Body  depressed  and  flat,  the  snout  obtuse,  the 
mouth  anterior;  teeth  conical,  pointed,  distant;  pectoral  fins  very 
large,  expanded  in  the  plane  of  the  body,  but  not  adherent  to  the  side 
of  the  head,  being  deeply  notched  at  the  base;  ventral  fins  very  large; 
doi*sal  fins  2,  small,  subequal,  on  the  tail  behind  the  ventrals;  no  anal 
fin;  caudal  small;  gill-openings  wide,  partly  inferior,  partly  hidden 
by  the  base  of  the  pectoml;  spimcles  wide,  crescent-shaped  behind 
the  eyes;  nostrils  on  the  front  margin  of  the  snout,  with  skinny  flaps; 
males  with  small  prehensile  appendages;  vertebra?  tectospondylous. 
A  single  genus  among  living  forms,  with  but  one  species  certainly 
known;  a  small  shark  of  singular  appearance,  found  in  most  warm 
seas.  In  appearance,  as  in  structure,  this  family  is  strictly  interme- 
diate between  the  sharks  and  the  rays.  Its  nearest  living  allies  are 
probably  the  Dalatiidxe, 

32.  SQUATINA  Dum^ril. 

ANGEL  FISHES. 

Squaiina  Dvatmhf  Zool.  Analyt.,  1806,  p.  102  (a'ngelu8=squatina), 
Rhina  Rapinesque,  Caratteri  Alcuni  Nuovi  Generi,  1810,  p.  14  {sgualina), 
Rhimi  Klein,  in  Aucu'ste  Dum^ril,  Elasmobranches,  1870,  p.  464  (gquatina). 

Characters  of  the  genus  included  above.  .     .^. ...... 
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(sqitatiiia^  the  ancient  name,  akin  to  the  English  words  ''skate" 
and  "squat") 

34.  SQUATINA  JAPONICA  Sleeker. 

TEGAIZAME     (CANOPY-SHARK);     KASUZAME     (CHAFF     SHARK); 

KOROZAME. 

SqwUhpa  vulgaris  Schlbgel,  Fauna  Japonica,   Poifls.,  1850,  p.  305,  pi.  cxxxvi; 

Nagasaki  (not  of  Riaso). 
JSquoHna  japonica  Bleeker,  Act.  Soc.  Sci.  Indo.  Neerl.,  1857,  HI,  Japan,  IV,  p. 

40;  Nagasaki . 
Rhina  squaHna  Ishikawa,  Prel.  Cat.,  1897,  p.  61,  Tokyo  (not  of  Linnceus). 

Head  5  in  length;  space  between  spiracles  IJ  in  head;  interorbital 
space,  2i;  eye  3f  in  interorbital  space. 

Body  broad,  flattened,  width  of  disk  equal  to  one  and  five-eighths 
total  length.  Head  very  broad,  flattened,  its  length  a  trifle  more 
than  two-thirds  its  width;  snout  very  broad,  short,  obtuse,  projecting 
very  slightly  beyond  mandible;  eyes  small,  a  little  closer  together 
than  spiracles,  directed  upward;  snout  well  separated  from  mouth 
below  by  a  deep  furrow;  jaws  with  about  three  rows  of  sharp,  pointed 
teeth,  upper  projecting  slightly  beyond  mandible;  lips  rather  broad,  a 
flap  at  the  corner  of  mouth;  inferior  margin  of  head  with  a  narrow, 
thin  flap;  nostrils  closer  together  than  eyes,  on  edge  of  snout  in  front; 
interorbital  space  broad,  concave,  this  concavity  extending  to  poste- 
rior part  of  head.  Spiracles  less  than  eye,  and  about  diameter  of 
latter  distant.  Gill-openings  very  large,  septa  with  broad  dermal 
lan[iin8e  crowded  together  before  base  of  pectoral. 

Above  rough,  especially  along  edges  of  dorsal  and  caudal;  down 
middle  of  back  a  series  of  small,  sharp  tubercles;  a  number  of  small 
tubercles  over  eye  between  nostrils  above;  lower  surface  of  body  per- 
fectly smooth,  with  exception  of  anterior  borders  of  pectorals  and 
ventrals  and  lower  surface  of  tail. 

Dorsals  small,  of  about  equal  size,  first  just  behind  tips  of  ventrals, 
second  about  midway  between  origin  of  first  and  origin  of  upper 
caudal  lobe.  Pectorals  with  length  of  base  about  one-half  of  length 
of  anterior  margin,  the  latter  not  equal  to  breadth  of  head;  ventrals 
from  their  origin  to  tip  behind,  shorter  than  anterior  edge  of  pectoral; 
caudal  about  half  head;  tail  broad  at  first,  then  tapering,  its  width  in 
front  not  equal  to  space  between  outer  edges  of  spiracles. 

Color  in  alcohol  gray-brown  above,  marked  with  very  numerous, 
small,  dark  spots,  so  that  lighter  color  between  forms  a  reticulated 
network;  toward  edges  of  fins  spots  become  smaller  and  crowded; 
dorsals  and  caudal  with  a  few,  indistinct,  dark  spots;  lower  surface  of 
body  creamy;  outer  edges  of  pectorals,  deep  gray -brown,  blackish 
posteriorly,  also  some  brown  spots  about  bases  of  former,  on  breast, 
throat,  a  larsre  blotch  before  the  vent,  and  two  streaks  down  tail. 
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This  description  is  from  specimens  obtained  at  Kobe  and  Nagasaki, 
where  it  is  abundant. 

Coasts  of  Japan,  common  southward. 

Dum^ril  unites  the  Japanese  species  with  the  European  Sonatina 
aculeata^  while  Dr.  Gunther  unites  both  with  Sqitatina  sqiiattna.  The 
several  species  of  this  genus,  if  really  distinct,  have  yet  to  be  defined. 

Order  IV.  BATOIDEL 
THE  RAYS. 

Gill-openings  inferior,  slit-like,  5  in  number;  spiracles  present;  no 
anal  fin;  dorsal  fins,  if  present,  inserted  on  the  tail;  body  typically 
disk-like,  broad,  and  flat,  the  margin  of  the  disk  being  formed  by^  the 
expanded  pectoi'als;  tail  comparatively  slender,  the  caudal  fin  small  or 
wanting.  Vertebrae  cyclospondylous.  With  the  exception  of  the 
Rajida'^  most  or  all  of  the  raj^s  are  ovoviviparoas. 

{/Sdrog^  a  ray;  eld 05^  likeness.) 

a.  Sarcura.    Tail  comparatively  thi(;k,  with  2  dorsals  and  a  caudal  fin;  no  serrated 
caudal  spine. 
6.  Snout  not  saw-like. 
c.  Electric  organs  absent;  skin  not  perfectly  smooth. 
d.  Species  ovoviviparous;  young  develojDed  within  body  of  parent;  disk  pasB- 
ing  gradually  into  long,  stout  tail;  pectorals  not  extending  to  snout. 

RniNOBATIDiE,  XVII. 

dd.  Species  oviparous;  eggs  deposited  in  quadrangular,  leathery  egg   cases, 

with  a  projection  at  each  comer;  disk  abruptly  contracted  at  base  of  tail; 

pectorals  extending  to  snout Rajid£,  XVIII. 

cc.  Electric  organs  present;  a  structure   composed  of    honeycomb-like   tnbee 
between  pectoral  fins  and  head;  skin  perfectly  smooth. Naroobatidjs,  XIX. 
aa.  Masticura.    Tail  comparatively  slender;  dorsal  fin  single  or  wanting;  back  of 
tail  usually  with  a  serrated  spine. 
e.  Pectoral  fins  uninterrupted,  confluent  around  snout;'  teeth  small. 

Dasyatid^  XX, 

ee.  Pectoral  fins  interrupted,  one  portion  forming  detached  appendages  on 

the  snout  ("cephalic  fins"). 

/.  Teeth  very  large,  flat,  tessallated,  tew  in  number.. Myliobatid^  XXI. 

ff.  Teeth  numerous,  very  small,  flat  or  tul)ercular;  size  of  body  enormous; 

cephalic  lins  conspicuous,  resemblmg  horns Mobulldje,  XXII. 

Family  XVII.  RHINOBAT1DJ5, 

GUITAR-FISHES. 

Shark-like  rays.  Trunk  graduall}'^  passing  into  the  long  and  strong 
tail,  which  is  provided  with  2  well  developed  dorsal  fins,  a  caudal  fin 
and  a  conspicuous  dermal  fold  on  each  side;  disk  not  very  broad,  the 
rayed  portion  of  the  pectoral  fins  not  being  continued  to  the  snout;  no 
conspicuous  spines,  the  skin  being  nearly  smooth,  or  with  warty  tuber- 
cles; no  electric  organs.     Warm  seas;  distinguished  from  the  Rajld^ 
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ilxiefly  by  the  fact  that  the  eggs  are  hatched  within  the  body.     The 
iypical  species  are  also  much  more  elongated  in  form. 

t.    First  dorsal  opposite  to  ventrals;  caudal  with  lower  lobe  well  developed. 

6.  Snout  short  and  rounded,  not  much  longer  than  interorbital  width...  Rhina,  33. 
i>b.  Snout  narrow,  produced  and  pointed,  its  length   much  greater  than  interor- 
bital width Rhynchobatus,  34. 

tn.  First  dorsal  much  l)ehind  ventraln;  anterior  nasal  valvasnot  confiuent;  disk  sub- 
triangular  or  rhombic;  snout  more  or  leas  produced;  skin  covered  with  fine 
shagreen,  usually  with  somewhat  larger  spines  on  the  back  of  tail. 

RhinolKUuSj  86. 

33.  RHINA  Bloch  and  Schneider. 

Rhina  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  362  (ancyclostomus;  not  of 

Aristotle  and  Klein,  who,  before  Linnaeus,  used  the  name  for  Squatina). 
Rhamphobatis  Gill,  Am.  Lye.  Nat.  Hist.  N.  Y.,  1861,  p.  408  {ancycloatomus) . 

Body  depressed,  the  snout  very  broad  and  obtuse,  its  length  not 
much  greater  than  interorbital  width,  its  anterior  outline  semicircular; 
back  with  large  tubercles.  Pectoral  tins  with  the  anterior  margin  free, 
not  extending  to  the  head.  Gill-openings  narrow,  inferior,  below  the 
base  of  the  pectoral.  Spiracles  wide  behind  the  eye.  No  nictitating 
membrane.  Nostrils  inferior;  oblique,  wide  slits.  Teeth,  obtuse, 
granular,  the  dental  surfaces  of  the  jaws  undulate.  First  dorsal  oppo- 
site ventrals;  lower  caudal  lobe  well  developed. 

{pivTf^  a  shark.) 

35.  RHINA  ANCYLOSTOMA  Bloch  and  Schneider. 

Rhina  ancylosUmivs  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  352,  pi.  lxxii; 
Coromandel. — Rich.\rd80N,  Ichth.  Chin.,  1846,  p.  195;  Canton,  and  of  numer- 
ous authors. 

Rhampholtatis  anctjcloHtomus  Gill,  Am.  Lye.  Nat.  Hist.,  N.  Y.,  1861,  p.  408. — 
DuM^RiL,  Elasmobranches,  1870,  p.  482  (after  Bleeker). 

Rhyncobatug  ancycloOomus  GexTHKR,  Cat.  Fish,  VIII,  1870,  p.  440;  Madras,  China, 
Seychelles,  Pinang. — Day,  Fishes  of  British  India,  I,  1889,  p.  41. 

Snout  very  broad,  obtuse,  with  semicircular  outline;  large,  com- 
pressed tubercles  form  longitudinal  ridges,  one  on  each  side  of  upper 
part  of  head,  one  on  median  line  of  trunk;  an  incomplete  series  of 
smaller  tubercles  round  front  margin  of  eye  and  below  spiracle;  two 
short  series  of  small  tubercles  on  each  side  of  trunk  may  l>e  regarded 
as  continuations  of  those  on  head;  teeth  77-75,  twenty-two  vertical 
rows  in  center  of  upper  and  twenty-seven  in  center  of  lower  jaw,  sur- 
face deeply  undulated,  with  one  large  median  and  a  smaller  lateral 
elevation  on  the  lower  jaw,  and  with  corresponding  emarginations  in 
upper;  the  teeth  are  largest  on  summit  of  each  elevation,  and  all  are 
obtusely  rounded  with  several  longitudinal  ridges  across  each.  Color 
dull  brown,  lighter  beneath;  body  and  sometimes  fins,  covered  with 
whitish  spots;  occasionally  some  tortuous  black  lines.  (Guntlier, 
Dav.)  T 
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East  Indies;  a  single  specimen  was  obtained  at  Einkwazan,  an  island 
off  Matsashima  Bay,  in  September,  1900,  by  Professor  Mitsukuri. 
{dxKvXog^  undulate;  (Tro/ia,  mouth.) 

34.  RHYNCHOBATUS   Muller  and  Henle. 
Khynchobatus  Miller  and  Hexle,  Plagiostomen,  1838,  p.  Ill  (Utvis,) 

This  genus  differs  from  JShina  chiefly  in  the  form  of  the  snout,  which 
is  produced  and  pointed  as  usual  in  Rhinobatv^.  The  tubercles  on  the 
back  are  arranged  much  as  in  Rhina^  but  are  very  small. 

{pvyxo?;^  snout;  /Sdrog^  skate.) 

36.  RHYNCHOBATUS  DJIDDENSIS  (Forsk&l). 

TONGARI  (SHARP-POINTED  RAY);  KOTAINOZU;  SAKATAZAME;  KASUKA; 
SUKINOSAKI  (PLOW-POINT);  SAKAFUTE;  SUKINOSAZAKI. 

Raja  djiddentrU  ForskAl,  Descr.  Anira.,  II,  1775,  p.  15,  figs.  1,  2;  Djidda,  Red 
Sea. 

Rhynchobatus  djeddemis  GltNTHER,  Oat.  Fish,  VIII,  1870,  p.  441;  Red  Sea,  Zanzi- 
bar, Seychelles,  Sumatra,  India. 

Rhinobatus  Lwis  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  354,  pi.  lxxi;  Coro- 
mandel. — Sc^hlec^el,  Fauna  Japonica,  Poiss.,  1850,  p.  306,  pi.  cxxxix; 
Nagasaki,  in  open  sea. 

Rhyncobatwt  lievis  Dumeril,  Elasmobranches,  1870,  p.  484;  Malabar,  Pondicherry. 

Rhyncobatus  duhameli  Blainville,  Fauna  Fran^aise,  1828,  p.  48  (after  Duhamel). 

Snout  elongated,  distance  between  mouth  and  end  of  ^nout  equals 
one-fourth  to  one-fifth  of  entire  length,  excluding  caudal  fin,  shortest 
in  adults;  eyes  rather  large;  teeth  oval,  wider  than  broad,  with  a  hori- 
zontal cusp  across  center  of  each,  40-  42—1:0-  42,  twenty  to  twenty-five 
vertical  rows  across  the  middle  of  jaws,  and  dental  plate  with  a  cen- 
tral, and  a  smaller  lateral  elevation;  corresponding  emarginations  exist 
in  upper  jaw.  Spiracle  close  behind  eye.  Scales  minute,  of  irregular 
shapes  and  sizes,  keeled;  a  number  of  tubercles,  directed  backward, 
exist  in  rows  in  some  parts  of  body;  a  supraorbital  row  extends  from 
anterior  margin  of  orbit  round  its  upper  edge  to  above  spiracle;  a 
second  passes  from  a  crentml  point  between  termination  of  last  two 
and  proceeds  along  back  to  base  of  first  dorsal,  tubercles  on  it  much 
farther  apart  than  in  other  lines;  from  slightly  behind  beginning"  of 
dorsal  line  of  spines,  a  short,  diverging  row  on  either  side,  also  a  row 
on  shoulder,  and  two  or  three  spines  on  scapula.  Second  dorsal  begins 
opposite  extremity  of  first  dorsal;  smaller  than  latter  fin;  its  shape 
the  same.  Lateral  keel  begins  a  little  above  termination  of  ventrals. 
In  color,  immature  specimens  dull-gray  above,  whitish,  sometimes 
tinged  with  red  beneath;  a  dark  or  black  band  on  the  upper  eyelid, 
and  a  dark  spot  beneath  on  either  side  of  snout;  also  usually,  but  not 
invariably,  a  black  spot  at  root  of  pectoral,  which  may  liave  several 
small  white  ones  around  it;  body,  and  sometimes  pectoral  fin,  spotted 
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pvltli  whitish,  or  light  gray;  iris  golden;  adult  of  a  dull  gray  above 
ind   lighter  on  abdomen.     (Day). 

E^t  Indies,  north  to  Japan ;  seen  by  Jordan  and  Snyder  at  Onomichi, 
Hiroshima,  Tsuruga,  and  Hakata. 

A  large  ray,  measuring  4  feet.     .  ^ 

We  have  half  of  the  head  and  a  portion  of  the  disk  of  a  large  exam- 
ple from  Tsuruga.  There  is  a  small  black  spot  on  each  side  of  the 
anout  at  tip;  two  blackish  spots  over  the  eye,  and  another  at  baser  of 
pectoral,  with  a  couple  of  light  spots  near  it. 

(Named  for  Djidda  in  Arabia.) 

35.  RHINOBATUS  BJoch  and  Schneider. 

Rhinohatus  Bixk:h  and  Schneider,  Syst.  Ichth.,  1801,  p.  353  (rhinobaiua). 
Leiobatwf  Rafinesul'e,  Caratteri  Alcuni  Generi,  1810,  p.  16  (pandiiraius) . 
Syrrhina  Mt*LLER  and  IIenle,  Plagioetomen,  1838,  p.  113  {^columnsc), 
GlaucoMegyji  Bonaparte,  Catologo  Metodico,  1846,  p.  14  (rhinohatus). 

Body  depressed,  gradually  passing  into  the  tail.  Cranial  cartillage 
produced  into  a  long  rostral  process,  the  space  between  the  process  and 
the  pectoral  tin  being  filled  by  membrane;  spiracles  wide,  behind  the 
eye;  nostrils  oblique,  wide;  anterior  valves  not  confluent;  teeth  obtuse, 
with  an  indistinct,  transverse  ridge.  Dorsal  fins  without  spine;  both 
far  behind  the  ventral  fins;  caudal  fin  without  lower  lobe.  Claspers 
slender  and  pointed.  Species  numerous  in  warm  seas,  varying  con- 
siderably as  to  the  form  of  the  snout;  those  with  the  snout  shortened 
and  the  nasal  valves  broader,  constituting  the  subgenus  Leiobatvs^ 
{SyrrhtTia),  to  which  the  Japanese  species  belong. 

{pivtf^  a  shark;  /3drog^  a  skate.) 

a.  Leiobatus.    Anterior  nasal  valve  continued  toward  median  line. 

6.  Anterior  nasal  valve  slightly  continued  toward  median  line  by  a  short  fold,  far 
from  meefing  its  f^low  of  other  side;  snout  produced;  dorsal  tubercles  obso- 
lete; color  uniform  brown;  young  with  brown  spots 8chlegeli,  37. 

bb.  Anterior  nasal  valve  continued  toward  median  line,  nearly  meeting  its  fellow 
of  other  side;  snout  moderately  produced;  back  with  a  median  series  of  very 
small  tubercles;  back  with  dark  rings polyophthalmusy  38. 

37.  RHINOBATUS  SCHLBGEL  Miiller  and  Henle. 

SAKATAZAME  (SKATE-SHARK). 

RhinchcUuB  schkgeli  MCller  and  Henle,  Plagiostomen,  1838,  p.  123,  pi.  xlii; 
Nagasaki. — Schlegel,  Fauna  Japonica,  1850,  p.  207;  Nagasaki. — Richard- 
son, Ichth.,  China,  1846,  p.  95;  Nagasaki. — Bleeker,  Act.  Sci.  Neerl.,  Ill, 
1857,  Japan,  p.  41.— GDnthbr,  Cat.  Fish,  VIII,  1870,  p.  445;  Japan,  For- 
mosa.— Dumeril,  Elasmobranches,  1870,  p.  497. — Ishikawa,  Prel.  Cat, 
1897,  p.  30;  Boshu.— Steindachner,  Reise  Aurora,  1898,  p.  225;  Kobe. — 
Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  337;  Tokyo. 

Tip  of  snout  to  spiracle  .4f  in  length;  width  of  disk  3|  m  body;  space 
between  spiracles  4^  m  space  between  tip  of  snout  and  spiracle;  inter - 
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orbital  space  3i;  width  across  body  at  origin  of  ventrals  If;  width  of 
mouth  3J;  space  between  nostrils  7  in  snout;  eye  7. 

Body  elongate  and  greatly  depressed.  Head  and  disk  broadly 
expanded,  width  of  latter  about  two-thirds  its  length;  snout  trianga* 
lar,  long,  narrow,  its  tip  narrowl}'  rounded;  eyes  rather  small;  mouth 
small,  below  posterior  margin  of  eye,  almost  straight  across;  teeth 
small,  pavoment-likc;  nostrils  large,  each  inclined  obliquely  towanl 
mouth,  and  space  between  two-thirds  length  of  either;  interorbital 
space  flat,  a  supiaocular  ridge  at  each  side  above  eye.  Spiiitcles 
large,  and  very  near  posterior  margin  of  eye.     Gill-opening  small. 

Body  vcr}^  finely  roughened  on  upper  surface,  more  or  less  smooth 
below,  with  a  very  obsolete  trace  of  a  median  keel  down  back  of 
slightly  enlarged  denticles. 

Dorsals  rather  large,  second  only  a  trifle  smaller  than  first;  first 
dorsal  nearer  second  than  origin  of  ventral;  second  dorsal  nearer  first 
than  end  of  tail;  pectoi-als  very  broad,  forming  greatest  width  of  disk 
at  its  posterior  third;  origin  of  ventrals  nearly  midway  between  front 
of  eye  and  origin  of  second  doi-sal.  Caudal  broad,  depressed,  its 
length  two  in  snout.  Sides  of  tail  each  with  a  strong,  lateral  keel 
below. 

Color  in  alcohol,  light  brown  above,  below  whitish;  young  speci- 
mens are  marked  with  little  bunches  of  blackish  brown  spots. 

Length,  27i  inches. 

Described  from  a  male  specimen. 

Coasts  of  Japan;  not  uncommon.  This  species  was  seen  at  Tokyo, 
Wakanoura,  Onomichi,  Hakata,  and  Nagasaki.  We  have  specimens 
from  Hiroshima,  Hakata,  Nagasaki,  and  Wakanoura;  also  one  from 
Tokyo,  taken  by  K.  Otaki.  In  this  latter  specimen,  the  lower  surface 
of  the  snout  is  dark  brown. 

(Named  for  Professor  Schlegel.)  ^ 

38.  RHINOBATUS  POLYOPHTHALMUS  Bleeker. 

Rhinohatus  pohjopJdhaJmxui  Bleeker,   Nieuwe  Nalezing,    1854,   Jaimn,   p.    129; 

Nagasaki;   Nat.  Tyd.  Ned.,  Ind.,  VI,   1854,  p.  423;  Act.  Soc.  Sci.   Indo, 

Neerl.,  Ill,  1857,  Japan,  IV,  pi.  iv. 
RJmiobatus  columnse  Steindachner,  Rei^e  Aurora,  1898,  p.  225;  Kobe  (not  of 

Bonaparte). 

Head  4i  in  length;  snout  6^  in  head;  eye  5  in  snout;  width  of  disk 
2f  m  its  length.  Snout  acute,  processes  of  rostrum  not  distinct; 
nares  more  than  their  length,  distant,  continued  below  till  narrowly 
separate;  nasal  flap  fringed;  lips  without  sulcation  above,  continu- 
ous below;  mouth  scarcely  undulated,  remote  from  margin  of  disk. 
Spiracle  close  to  eye.  Orbital  ridge  armed  in  front  with  some  spines; 
lower  surface  of  rostrum  smooth;  scales  very  small ^  40  small  spines 
down  center  of  back  in  front  of  first  dorsal.  Dor.sals  subequal, 
scarcely  emarginate,  much  higher  than  length  of  theh-  bases,  and 
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about  double  their  length  distant;  pectoral  broadly  rounded;  ventrals 
subrhomboid  anteriorly,  and  obtusely  rounded,  acute  behind;  above, 
yellowijh-green,  with  oblong  and  rounded  rings  of  olive-violet,  fre- 
quently interrupted  with  numerous  spots;  below,  whitish. 

Nagasaki.     (Bleeker.) 

Length,  312  mm. 

Coasts  of  Japan.  This  species  was  seen  by  the  senior  author  at 
Wakanoura,  Hiroshima,  Hakata,  and  Nagasaki.  It  may  be  identical, 
as  Dum^ril  indicates,  with  R.  annuUitvs  Smith,  from  the  Cape  of 
Good  Hope,  but  this  should  not  be  admitted  without  comparison  of 
specimens.  According  to  Steindachner,  it  is  the  young  of  the  East 
Indian  RMnobatus  columiise  Bonaparte. 

(noXv^^  many;  o^OaX^o^^  ©v^-) 

Family  XVIII.  RAJIDiE. 

SKATES. 

Disk  broad,  rhombic,  the  skin  more  or  less  roughened  wnth  spines 
or  prickles;  tail  stout,  i-ather  long,  with  a  longitudinal  fold  on  each 
side;  usually  2  dorsal  fins  and  sometimes  a  caudal  fin  present,  all  on 
the  tail;  pectoral  fins  extending  to  the  snout;  ventrals  large;  no  ser- 
rated spine  on  the  tail;  no  electric  organs.  Oviparous,  the  eggs  being 
laid  in  large,  leathery  egg  cases,  4-angled,  with  2  long,  tubular  ''horns" 
at  each  end.     Found  in  all  cool  seas,  some  of  the  species  in  deep  water. 

a.  Caudal  fin  well  developed;  ventral  fins  separate;  pectoral  fins  confluent  around 

snout DiscohatuSj  36. 

aa.  Caudal  fin  rudimentary  or  absent;  pec'torals  not  confluent  around  the  snout; 
ventrals  deeply  notched Raja^  37. 

36.  DISCOBATUS  Garman. 

PUUyrhina  MtJLLER  and  Henle,  Plagioetomen,  1838,  p.  125  {snnensk,  name  pre- 
occupied). 
DUcobatus  Garman,  Proc.  U.  S.  Nat.  Mus.,  1880,  p.  522  {sinemis). 

Disk  rhombic,  the  snout  rounded  in  front;  tail  vcrj^  distinct,  with  a 
fold  on  either  side,  and  with  two  dorsals  and  a  well-developed  caudal. 
Body  rough,  with  spines  above.  Pectoral  fins  united  in  front,  form- 
ing fore  part  of  snout.     Ventral  fins  separate. 

39-  DISCOBATUS  SINENSIS  (Bloch  and  Schneider). 
UCHIWAZAME  (FAN-FISH). 

Raie  chinoise  Lacepjsde,  Hist.  Nat.  Poiss.,  I,  pp.  34,  157,  pi.  ii,  fig.  2  (from  a 
Chinese  painting). 

Rhina  sinensis  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  352  (after  Lac^pMe). 

Plaiyrhina  sinensis  MI'ller  and  Henle,  Plagiostomen,  1838,  p.  125,  pi.  xliii; 
Nagasaki  (on  a  figure  of  Burger) . — Schlegel,  Fauna  Japonica,  1850,  p.  307 
(no  description). — Dum^ril,  Elasmobranches,  1870,  p.  676;  Cochin  Chi'^a. — 
GeNTHER,  Cat.  Fish.,  VIII,  1870,  p.  471;  China,  ,     r^r^,^,,> 
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Snout  7 J  in  head;  npace  between  spiracles  IJ  in  snout;  space  betweea 
nostrils  4^  in  snout;  eye  7  in  snout. 

Disk  very  broad,  mucli  broader  than  long.  Head  greatly  flattened; 
snout  confluent  with  pectorals;  eyes  small;  mouth  nearly  straight^  aod 
not  quite  as  wide  as  space  between  outer  margins  of  eyes;  teeth 
numerous,  small,  and  flattened,  or  molar-like;  nostrils  large,  oblique 
toward  mouth,  and  either  equal  to  space  between;  interorbital  space 
flattened,  even  a  trifle  concave,  and  a  supraoral  ridge  on  each  side, 
somewhat  broad;  spii-ades  directly  l)ehind  eye,  and  rather  round  and 
deep.     Gill-openings  small. 

Tpper  surface  of  body  very  rough  with  small  prickles;  a  median 
series  of  small  bucklers  from  behind  the  head  to  first  dorsal*  and 
between  the  latter  and  second  dorsal;  several  small  bucklers  over  eye 
in  front,  and  over  the  spimcles;  several  bucklers  on  each  side  of  the 
body  near  the  Imse  of  pc»ctoral;  lower  surface  of  the  body  ver^^  finely 
roughened. 

Dorsals  small  and  posterior  on  tail,  alike  in  shape,  and  posteriori 
little  larger;  origin  of  first  dorsal  nearer  that  of  ventrals  than  tip  of 
caudal;  second  dorsal  a  short  distance  from  first,  its  origin  a  little 
nearer  tip  of  ventral  than  tip  of  caudal;  pectorals  very  broad,  and 
with  snout  form  a  very  blunt  angle  in  front;  space  })etween  ventrals 
below  greater  than  snout;  caudal  equal  to  snout  and  eye.  Sides  of 
tail  below,  with  a  fold  on  each  side,  running  from  ventrals  to  caudal 
Caudal  peduncle  very  short. 

Color  in  alcohol  muddy  brown  al)ove,  white  below;  bucklers  over 
eyes,  and  spiracles,  together  with  those  on  sides,  and  the  first  four  of 
the  median  row,  cream  white. 

Length  2()|  inches. 

This  description  from  an  example  taken  at  Hiroshima. 

Coasts  of  Japan  and  China;  not  rare.  We  have  specimens  obtained 
at  Wakanoui-a  and  Hiroshima. 

{sinensis^  Ch inese. ) 

37.  RAJA  Linnaeus. 

Raja  Linnaeus,  Syst.  Nat.,  10th  ed.,  1758,  p.  231  (batis), 

Dijiturxm  Rafinksqi-e,  Caratteri  Alcuni  (Jeneri,  1810,  p.  16  (6atM). 

Platopterm  Rafinesqie,  Analyse  de  la  Nature,  1815,  p.  93  {baJUs), 

Dasybatus  Blainville,  Joum.  Phys.,  1816,  p.  260  (communis). 

Propterygia  Otto,  Nova  Acta  Acad.  Cfos.  Leop.  Carol.  Nat.  Curios,  1824,  p.  Ill 
(hyposticta;  monstrous  example,  with  fins  not  adnate  to  head). 

Liei'iraja  Bonaparte,  Fauna  Italica,  XXV,  1839,  p.  130  {oxyrhynchutt). 

Urajitera  Miller  and  Henle,  Plagiostomen,  1838,  p.  155  {agamzi;  speciefi  with- 
out caudal  fin). 

Ba/wr  Bonaparte,  Cat.  Metod.,  1846,  p.  12  (raduia;  no  description). 

Malacorhinus  Garman,  Bull.  Mus.  Comp.  Zool.,  XI,  1881,  p.  236  {pltUonk; 
species  with  imperfect  rostral  cartilage;  probably  recognizable  as  a  vmM 
genus  when  the  species  are  better  known). 

Raia  various  authors,  change  of  spelling.  Digitized  by^OOglC 
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This  genus,  as  here  understood,  comprises  all  those  Rajidse  which 
kujtve  the  pectoral  fins  not  continued  around  the  snout,  the  ventrals 
ieeply  notched,  and  the  caudal  fin  little  developed,  or  wanting.  The 
tail  is  very  distinct  from  the  disk,  and  is  provided  with  2-rayed  dorsal 
Sns.  The  skin  of  the  body  is  usually  more  or  less  spinous;  the  denti- 
tion diflfers  in  the  two  sexes,  and  the  male  is  usually  provided  with  a 
iifferentiated  patch  of  spines  on  each  pectoral.  Species  numerous, 
mostly  of  the  northern  seas. 

{raja  or  raia^  a  ray,  or  skate.) 

o-    Snout  not  produced. 

h.   Dorsal  fins  united;  a  single  row  of  spines  on  back  of  tail;  everywhere  rough- 
ened above;  no  spines  on  supraorbital  ridge mHrachyx^  40. 

66.  Dorsal  fins  well  separated;  skin  above  mouth  smooth. 

c.  Angle  of  disk  posterior  to  middle  of  its  length ;  several  rows  of  spines  on  back 
of  tail  (only  1  row  in  young) ;  spines  on  supraorbital  ridge. 

d.  Teeth  in  iiO  rows;  size  large .fuscoj  41. 

(id.  Teeth  in  45  rows;  size  moderate meerdermorli,  42. 

66.  Angle  of  disk  about  opposite  center  of  its  length,  and  its  anterior  margin 
broadly  convex;  5  irregular  rows  of  spines  on  back  of  tail;  teeth  in  45  rows. 

kenojeiy  43. 
aa.  Snout  very  long,  produced,  tapering  to  a  narrow^  point;  teeth  in  38  rows. 

tenguy  44. 
40.  RAJA  ISOtRACHYS  Giinther. 

Raja  isolrachifft  Gt^NTHKR,  Deep  Sea  Fishes,  Challenger,  1887,  p.  7,  pi.  111;  south 
of  Japan. 

Snout  rather  produced,  anterior  margins  meeting  at  nearly  a  right 
angle;  distance  between  outer  margins  of  nostrils  equals  their  distance 
from  end  of  snout;  teeth  small,  each  with  a  point  directed  backward 
toward  interior  of  buccal  cavity.  Body  and  tail  entirely  covered  on 
upper  surface  with  minute  asperities,  each  with  a  stellate  base;  no 
spines  on  superciliary  margin;  a  single  small  spine  in  middle  of  back; 
a  series  of  rather  strong  spines  (eighteen)  along  the  median  line  of  tail, 
none  on  sides.  Outer  pectoral  angle  rounded,  margins  of  fin  would 
meet  at  a  right  angle.  Upper  parts  uniform,  brownish-gray;  lower 
parts  smooth,  brownish-black.  A  female  taken  at  Station  235  in  365 
fathoms.     (Giinther.) 

This  species  we  only  know  from  Giinther's  description.  The  plate 
represents  the  dorsals  as  joined  at  base. 

South  of  Japan,  in  deep  water;  one  female  known,  22i  inches  long. 

(i(Tos^  equally;  rpaxvs,  rough.) 

41.  RAJA  FUSCA  Garman. 

Rajafusca  Gakman,  Proc.  U.  S.  Nat.  Mus.,  1885,  p.  42;  Japan. 

(Type,  No.  26542,  Mus.  Comp.  5joo1.;  taken  from  the  ^gg  case.) 
A  very  young  specimen  of  some  large  skate,  resemblmg  Raja  im^er- 
denxxjrfi^  taken  from  the  egg  case,  is  thus  described  by  Mr.  Garman: 

Length,  4j  inches;  width,  2;  length  of  pectorals,  li  inches.        jigitizedby^OOQlC 
Proc.  N.  M.  vol.  XXVI— 02 W 
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Disk  three-fourthB  as  long  as  wide.  Snout  moderately  prominent.  General  oat- 
line  similar  to  that  of  Raja  ocellata.  Tail  from  vent  equals  the  length  of  the  disk 
including  the  ventrals;  depressed,  rather  broad  at  the  dorsals,  behind  which  it 
extends  in  a  long  point  that  probably  is  much  reduced  in  comparative  length  in  the 
adult.  Teeth  in  30  series.  Eyes  moderate;  interorbital  space  nearly  half  thdr 
distance  from  the  end  of  the  snout.  Mouth  broad,  with  a  slight  forward  curve.  A 
pair  of  large  spines  in  front  of  each  eye;  a  single  spine  above  each  spiracle;  one 
behind  the  head  on  the  anterior  end  of  the  vertebral  column,  sometimes  a  second 
behind  this  on  the  shoulder  girdle,  and  a  median  row  on  the  tail,  beginning  l>ehinfi 
the  vent  and  reaching  the  second  dorsal.  Dorsals  separated  by  two  spines.  Except- 
ing these  spines,  the  back  is  smooth. 

Light  reddish  brown;  a  black  ring,  half  as  wide  as  the  mouth,  incloses  a  light  expl- 
ored space  near  the  shoulder  girdle  on  each  pectoral. 

The  large  size  of  this  fetus  renders  it  probable  that  it  belongs  to  a 
species  distinct  from  Baja  rneerdervoarti  and  perhaps  allied  to  Jiaja 
ocellata. 

{fuscus^  dusky.) 

42.  RAJA  MEERDERVOORTI  Sleeker. 

Raja  meerdenoortii  <i  Bleeker,  Act.  Sci.  Ind.  Neerl.,  VIII,  1860,  p.  66;  Japan.— 
Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  337;  Tokyo. 

Snout  7f  in  head;  interorbital  space  1|  in  snout;  width  of  mouth  If: 
length  of  first  dorsal,  IJ;  eye  3i  in  interorbital  space. 

Body  broad,  disk  much  wider  than  long,  its  anterior  margin  undu- 
lated. Head  small;  snout  slightly  produced,  pointed;  eyes  small, 
interorbital  space  greater  than  distance  of  eye  from  margin  of  disk; 
mouth  rather  small,  undulated,  about  as  far  from  tip  of  snout  as  latter 
is  from  eye;  nostrils  large,  their  distance  from  corners  of  mouth  two 
and  two-thirds  in  space  between  latter  and  tip  of  snout;  internasal 
space  one  and  one-fifth  width  of  mouth;  teeth  rather  small,  sharply 
pointed,  in  about  45  rows  in  upper  jaw;  upper  lip  free  in  middle;  nos- 
trils very  large,  broadly  separated  at  corners  of  mouth,  with  which 
they  are  confluent,  and  with  a  large  flap,  posterior  margin  of  which 
is  broadly  fringed;  interorbital  space  broad,  concave,  supraoral  ridges 
not  particularly  elevated.  Spiracles  much  smaller  than  the  eye  and 
directly  posterior.     GiU-slits  small. 

Above,  roughened  on  snout  in  front,  along  anterior  undulated  mar- 
gins of  disk;  a  patch  of  thorns  on  each  side  of  pectorals,  on  their  outer 
third;  several  spines  or  tubercles  on  each  supraorbital  ridge;  several 
in  front  of  eye;  a  couple  on  middle  of  back  in  front,  and  three  row> 

"Disk  rhomboid,  its  anterior  borders  undulate,  a  little  broader  than  long;  snoot 
very  sharp,  greater  than  mternasal  space,  length  from  mouth  half  more  thaji  width 
of  latter;  median  teeth  m  male,  pomted.  Back  smooth,  with  a  single,  conical, 
curved  spine  on  its  median  region;  several  spines  before,  and  within  the  eyes;  the 
outer  spmes  on  the  anterior  region  in  3  to  5  series.  Tail  a  little  shorter  than  the 
disk;  claspers  (in  the  type  21  cm.  long)  very  large.  Olive-green  above,  orange  aloof 
the  edge  of  disk;  pale  ocelli  of  varying  size  more  or  less  evident;  pores  on  the  \owei 
side  of  head  bordered  with  black.     (Bleeker).  Digitized  by  ^OOglC 
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on  upper  surface  of  tail;  also  a  supero-lateral  row  of  small  spines; 
with  these  exceptions,  smooth;  lower  surface  of  body  perfectly  smooth, 
except  end  of  snout. 

Fii-st  dorsal  larger  than  second,  from  which  it  is  well  separated, 
intervening  space  equal  to  one-fifth  length  of  base  of  first;  second 


Fig.  7.— Raja  meerdkrvuorti. 


dorsal  and  caudal  joined,  only  separation  a  deep  notch;  angle  of  pec- 
toral obtuse;  ventrals  four-fifths  length  of  claspers;   claspei-s  more 
than  half  of  tail,  when  measured  above  from  posterior  base  of  ven- 
trals; a  narrow  lateral  fold  along  each  side  of  tail.  -i 
Color  in  alcohol,  brown  above,  clouded  with  darker,  and  with  many 
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light  blotches  on  pectorals;  at  middle  of  base  of  pectorals,  two  large* 
round,  light  spots:  behind  these,  also  farther  apai*t,  two  round  black- 
ish spots;  edges  of  disk,  ventraLs,  and  tail  light  brown;  lower  surface 
of  body  whitish,  more  or  less  soiled  with  dusky,  and  pores  with 
blackish  dots. 

Length  14f  inches. 

Described  from  a  young  male  from  Nagasaki. 

A  large  male  from  Kobe  differs  in  having  the  colors  more  or  less 
uniform,  the  spots  obsolete.  Its  lower  surface  is  greatly  soiled  nv'ith 
pale  brown. 

Our  adult  females,  all  larger  than  any  of  the  males,  differ  principally 
in  their  greater  width.  They  also  have  the  eyes  closer  together,  the 
space  between  always  less  than  theii-  distance  from  the  margin  of  the 
disk.  They  are  more  or  less  uniform  in  color  like  our  adult  male 
from  Kobe.  One  from  Tokyo  is  very  dark,  or  soiled,  below.  The 
mouth  is  nearly  straight. 

In  a  smaller  specimen  than  any  yet  mentioned  the  spots  and  mar- 
blings  above  V)ccome  more  distinct,  especiall}'  the  two  large  spots  at  the 
base  of  the  pectorals.  However,  there  are  still  three  rows  of  tubercles 
on  the  upper  surface  of  the  tail. 

In  our  still  smaller  and  youngest  s|)ecimens  there  is  great  variation. 
In  most  of  the  males  the  distance  between  eyes  is  less  than  distance 
from  the  margin  of  the  disk.  The  lower  black  spots  on  the  pectoral 
above  disappear,  and  the  light  spots  at  the  base  of  the  same  fin  vary 
from  narrow-rimmed  ocelli  to  deep  blackish  blotches.  The  tail  is 
seldom  with  more  than  a  single  median  row  of  tubercles  above. 

Coasts  of  flapan,  very  abundant.  Our  specimens  from  Tokyo, 
Nagasaki,  Kobe,  Wakanoura,  and  Hakodate.  It  is  possible  that  more 
than  one  species  is  included  in  our  series. 

(Named  for  J.  L.  C.  Pompc  van  Mcerdervoort,  who  collected  for 
Dr.  Blecker.) 

43.  RAJA  KENOJEI  MuUer  and  Henle. 

(iANGI-EI   (SEA-WALL  RAY);  KENOKI,    KASUBE,  SEBITA  (FLAT-BACK); 
IGA-EI  (SPINY  RAY);  RENTE-EI. 

Raja  ketiojri  MI'llkr  and  Hknle,  Pla^iostomen,  1838,  p.  149,  pi.  XLVfii;  Naga- 
saki.— ScHLEGEL,  Fauna  Japt)nica,  I80O,  p.  308;  Nagasaki. — RicHARneoN, 
Ichth.  Chin.,  1848,  p.  197;  Canton.— Bleeker,  Act.  Soc.  Sci.  Ind.  Neerl., 
Ill,  1858,  Japan,  IV,  p.  42;  Japan,  VI,  1859,  p.  65.— Dumkril,  Elafimo- 
hranclu's,  1870,  p.  557;  Nagasaki.— (xi' nth er,  Cat.  Fish,  VIII,  1870,  p.  463; 
Japan.— Nystkom,  Kongl.  8vensk.  Vet.  Ak.,  1887,  p.  51;  Nagasaki. — Ikhi- 
KAWA,  Prel.  Cat.,  1897,  p.  00;  Tokyo.— Jordan  and  Snydkr,  Proc.  U.  S.  Nat 
Mus.,  1900,  p.  337. 

Raj(tjaponica<t  Nystro.m,  Kongl.,  Svensk.  Vet.  Ak.,  1887,  p.  52;  Nagasaki. 

"Rfija  jftponini  is  characterized  thus  by  Nystrom: 

"Distance  from  middle  of  forehea*!  between  eyes  to  tip  of  snout  less  than  half 
l)readth  of  head  at  same  point;  distance  between  outer  aj^^l^^c^jig^ite  some  what 


NO.  law.     ELASMOBRANCHtATE  FISHES— JORDAN  AND  FOWLER.       653 

Interorbital  space  1^  in  snout;  width  of  mouth  If;  length  of  first 
dorsal,  a  little  more  than  i;  caudal  2f ;  eye  3i  in  interorbital  8pa<^e. 

Body  rhomboid,  very  broad,  width  of  the  disk  much  greater  than 
it»  length.  Head  small;  snout  very  little  produced,  though  ending  in 
a  Hmall  point;  anterior  margin  of  disk  full,  slightly  undulated,  and 
eyes  nearer  to  it  than  their  space  between;  mouth  large,  slightl}" 
undulate;  teeth  in  about  45  rows  in  upper  jaw,  small,  rounded;  nos- 
trils very  large,  broadly  separated,  but  not  equal  to  width  of  mouth 
at  its  corners,  with  which  it  is  also  confluent;  nasal  flaps  large,  poste- 
rior margin  fringed;  length  of  nostril  to  corner  of  mouth  equal  to  two 
and  one-half  in  space  between  latter  and  tip  of  snout;  interorbital 
space  concave,  though  flattened  in  middle,  and  supraorbital  ridges 
little  elevated.  Spiracles  rather  large,  a  little  smaller  than  eye, 
oblique,  directly  posterior.     Gill  openings  very  small. 

Body  almost  perfectly  smooth,  with  exception  of  some  roughness 
on  snout,  several  small  tubercles  on  supraonil  ridges,  one  in  center  of 
back  in  front,  and  6  irregular  rows  of  thorns  on  back  of  tail. 

Dorsals  separated,  distanc^e  between  about  one-sixth  base  of  first; 
second  dorsal  (confluent  with  small  caudal,  only  separation  a  deep 
notch,  and  equal  to  first  dorsal  in  size;  angle  of  pectoral  would  fall  at 
about  middle  of  length  of  disk;  ventrals  moderate. 

Color  in  spirits,  brown  above,  whitish  beneath;  upper  surfac^e 
marked  with  small,  blackish  spots;  at  bases  of  pectorals,  two  large, 
blackish  rings  above,  below  which,  though  farther  apart,  also  two 
indistinct,  imperfect  rings,  and  still  posterior  on  last  rays,  a  small, 
black  spot;  nine  indistinct,  blackish  cross-bands  on  upper  surface  of 
tail;  lower  surface  of  body  whitish,  soiled  with  brown,  pores  with 
grayish  borders. 

Length  17i  inches. 

Coasts  of  Japan,  rather  common.  We  have  specimens  from  Misaki, 
Tokyo,  Wakanoura,  Kobe,  Tsuruga,  and  Nagasaki.  As  this  species 
is  mature  at  about  the  length  of  the  specimen  described,  the  rays  ^'de 
taille  enorme"  noticed  by  Schlegel  must  belong  to  Ritja  tengit  or  some 
other  species.  In  our  young  specimens  the  spots  on  the  back  form 
more  or  less  distinct  ocelli,  and  the  mottlings  al)ove  are  distinct,  fre- 
quently with  a  number  of  light  spots.  The  lower  surface  is  white, 
but  the  outer  third  of  the  pectorals  broadly  lK)rdered  with  pale  brown, 
which  in  the  adult  is  paler. 

{Jceno-ei^  the  Japanese  name.) 

leas  than  their  distance  from  tip  of  snout;  snout  somewhat  rounded;  mouth  with  40 
rows  of  teeth;  interorbital  space  concave.  A  few  small  tul)er{'.lea  alK)ut  eyes;  rest  of 
body  smooth,  except  for  a  large  tubercle  behind  eye  and  a  row  of  larjjer  or  smaller 
ones  along  middle  of  back.  Color  dark  brown,  with  larger  ainl  smaller  yellowish 
spots.     Described  from  a  specimen  2 J  cm.  long,  taken  at  Nagasaki." 
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44.  RAJA  TENGU  Jordan  and  Fowler,  new  species. 
TENGU-EI  (LONG-NOSED  RAY). 

Interorbital  space  3  in  snout;  width  of  mouth  2S;  length  of  first 
dorsal  4i;  caudal  6;  eye  4i  in  interorbital  space. 

Body  very  broad,  width  of  disk  much  greater  than  its  length.  Head 
large;  snout  greatly  produced,  tapering  to  a  sharp  point;  eyes  small. 
rather  far  apart,  though  farther  from  margin  of  disk  than  this  interval; 
mouth  large,  slightly  curved  or  arched,  with  38  rows  of  large  teeth  in 
jaws;  upper  lip  not  free  in  middle;  nostrils  very  large,  broadly  sepa- 
rated at  corners  of  mouth,  with  which  they  are  confluent,  and  with  a 


Fio.  8.— Raja  tbnqu. 


large  flap,  the  posterior  margin  of  which  is  broadly  fringed;  space 
between  anterior  part  of  nostril  and  corners  of  mouth  5,  in  space 
between  former  and  tip  of  snout;  interorbital  space  broad,  concave; 
the  supraoral  ridges  large,  broad  and  convex.  Spiracles  smaller  than 
eye,  oblique,  directly  posterior.     Gill-slits  small. 

Snout  roughened  above;  a  number  of  small  spines  in  front  of  and 
over  eye,  several  on  back  behind  head;  a  single  row  of  spines  down 
middle  of  tail  above,  a  row  on  each  side  of  same,  and  all  rest  of  upj)er 
surface  perfectly  smooth;  lower  surface  of  body,  except  veutrals  and 
tail,  roughened,  especially  on  snout. 

First  dorsal  a  little  larger  than  second,  from  which  it  is  well  sepa- 
rated, intervening  space  equal  to  two-thirds  If  ng^Ji  <^^jjg:Hid  dorsal; 
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second  dorsal  and  caudal  separated  by  a  notch;  angle  of  pectoral 
obtuse;  ventrals  small. 

Color  in  spirits  brown,  more  or  less  finely  mottled  with  lighter,  and 
lower  surface  like  upper;  pores  below  blackish. 

Ijength  44  inches. 

Type  No.  7138,  Ichthyological  collections,  Leland  Stanford  Junior 
University  Museum.     Locality,  Matsushima  Bay. 

Cotypes  are  in  U.  S.  National  Museum,  from  station  No.  3770, 
Matsushima,  where  they  were  dredged  by  the  U.  S.  Fish  Commission 
steamer  Albatross. 

The  t^^pe  is  a  j'oung  female,  but  is  easily  distinguished  from  other 
species  bj^  the  elongate  snout,  which  is,  however,  not  so  long  as  that 
of  the  adult;  distance  between  eyes  less  than  their  distance  from  the 
margin  of  the  disk;  a  pair  of  stout  spines  in  front  of  each  eye,  a  single 
one  behind  each,  and  a  single  one  on  the  middle  of  the  back,  in  front; 
niiddle  of  the  tail  with  a  single  row  above,  and  all  the  rest  of  the  body, 
both  above  and  below,  smooth.  Color  more  or  less  deeper  brown 
above,  marbled  with  darker;  below,  brownish;  the  pores  on  the  under 
surface  of  the  head,  bordered  with  blackish.     Length  8i  inches. 

(Coasts  of  Japan,  especiall^'^  northward;  rather  common.  It  was 
obtained  at  Aomori,  Hakodate,  and  Matsushima. 

(Named  from  Tengu  or  Tegu^  in  Japanese  mythology,  a  comical 
being  with  a  very  long  nose,  which  he  is  fabled  to  thrust  into  the  busi- 
ness of  other  people.) 

Family  XIX.     NAECOBATID^. 

ELECTRIC  RAYS. 

Trunk  broad  and  thick,  covered  with  perfectly  smooth  skin.  Tail 
comparatively  short  and  thick,  with  rayed  caudal  fin,  and  commonly 
2  rayed  dorsal  fins,  the  first  of  which  is  over  or  behind  the  ventrals;  a 
longitudinal  fold  on  each  side  of  the  tail;  anterior  or  nasal  valves  con- 
fluent into  a  quadrangular  lobe;  a  large  electric  organ,  composed  of 
many  hexagonal  tubes  between  the  pectoi-al  fins  and  the  head.  Rays  of 
moderate  or  large  size,  noted  for  their  power  of  giving  electric  shocks; 
found  in  most  warm  seas.  According  to  Fritsch  the  torpedoes  pass 
through  three  distinct  phases  of  development — a  shark-like,  a  i-ay-like, 
and  finally  a  torpedo-like  stage.  The  very  j'oung  have  long,  external 
gills. 

a.  Doraal  fin  single;  gpiracles  close  behind  eye;  tail  with  a  fold  on  each  side. 

Astrapej  38. 
38.  ASTRAPE  Muller  and  Henle. 

Afftrape  MCller  and  Henle,  Plagiostomen,  1838,  p.  130  (capensis). 

Dorsal  fin  single.  Disk  rounded,  not  emarginato  in  front;  snout 
short,  not  keeled;  spiracles  with  entire  edges,  near  the  eyes;  mouth 
narrow,  protractile,  surrounded  by  a  circular  fold  of  skp2ei<^i^efy^#|^ 
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nasal  valve  by  a  cartilaginous  frenum;  teeth  flattened,  quadrangular 
at  base,  not  occupying  the  whole  cleft  of  mouth.     Skin  smooth. 
{dffrpanrf^  lightning.) 

45.  ASTRAPE  JAPONICA  Schlegel. 
SHIBIREI  (SHOCKED  RAY). 

Astrape  japonica<'  Schlegel,  Fauna  Japonica,  1850;  p.  307,  pi.  czl;  Nagasaki. 
Attrape  dipUrygia  Ihhikawa,  Prel.  Cat.,  1897,  p.  60;  Tokyo,  Sagami  Bay,  Ajiroin 
Izu  (probably  not  of  Schneider) . 

Disk  round  and  equal  to  tail,  which  is  broad,  compressed,  and  taper- 
ing. Head  very  small;  snout  short,  equal  to  space  between  spiracles; 
eyes  very  small;  4  in  space  between  spiraclas;  nostrils  large,  rather 
close  together,  median  flap  only  separated  slightly  by  a  thick  frenum; 
mouth  not  very  broad,  alx)ut  one-half  width  between  spiracUv*,  and 
jaws  with  flattened  pavement-like  teeth;  interorbital  space  nearly  flat 
Spiracles  larger  than  eye,  and  with  their  edges  elevated. 

Body  perfectly  smooth,  but  with  many  pores,  e8peciall3'  along 
outer  portions  of  pectorals. 

First  dorsal,  when  depressed,  reaching  base  of  caudal,  and  equal  to 
half  its  length;  length  of  base  of  ventral  is  equal  to  width  of  caudal 
at  base;  tail  greatly  depressed,  broad,  and  along  sides,  a  rather  narrow, 
lateral  fold. 

Color  in  alcohol,  brown  above;  caudal,  dorsal,  and  middle  of  tail, 
deep  brown;  lower  surface  with  greater  portion  soiled  with  pale  brown, 
remaining  portions  whitish. 

length,  7  inches. 

This  description  from  a  male  from  Wakanoura. 

Coasts  of  Southern  Japan,  not  common.  Our  single  example  is 
from  Wakanoura. 

Family  XX.     DASYATID^. 

STING  RAYS. 

Disk  usually  more  or  less  broad  than  long;  the  pectoral  fins  uninter- 
ruptedly confluent  in  front,  forming  the  tip  of  the  snout;  tail  variously 
formed,  usually  whiplike,  sometimes  short  and  stout,  sometimes  bear- 
ing a  single  dorsal  or  caudal  fin,  but  never  with  two  dorsals;  usually 
one  or  more  vertical  folds  of  skin  on  tail,  rarely  a  lateml  fold.  Tail 
generally  armed  with  a  large,  sharp,  retrorsely  serrate  spine  on  its 
upper  surface  toward  the  base;  2  or  3  spines  occasionally  present 
Ventral  fins  not  emarginate.  Skin  smooth,  or  variously  prickly  or 
spinous,  roughest  in  the  adult;  no  dijfferentiated  spines  on  the  pectorals 
in  the  males,  the  sexes  being  similar.     Mouth  rather  small;  teeth 

aNarcine  Hmleij  a  related  species,  is  ascribefl  to  Ja])an  by  Ounther,  following  Kich- 
ardson.  There  is  no  evidence  that  it  has  ever  been  taken  in  Japan.  Perhape 
AMram  has  been  mistaken  for  it.  ,     ^^.^.^ , .> 
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small,  paved,  usually  more  or  less  pointed  or  tubercular.  Nostrilw 
close  together;  nasal  valves  forming  a  rectangular  flap,  which  is  joined 
to  the  upper  jaw  by  a  narrow  frenum.  Spiracles  large,  placed  close 
behind  the  eyes.  Skull  not  elevated,  the  eyes  and  spiracles  superior. 
Species  ovoviviparous.  Found  in  most  warm  seas,  some  of  them  in 
the  fresh  waters  of  the  northern  parts  of  South  America.  The  Urge, 
jagged  spine  on  the  muscular  tail  is  capable  of  inflicting  a  severe  and 
even  dangerous  wound. 

a.   Urolophin.«:.     Tail  stout,  provided  with  a  rayed  caudal  fin;  no  dorsal  fin;  disk 

roundish;  caudal  spine  strong Irolophm,  39. 

cKz.  D.\8YATiNi«.     Tail  slender,  without  caudal  fin;    pelvis  without  sword-shaped 
process.     (Marine  species. ) 
6.  Tail  whiplike,  longer  than  disk,  which  is  rhomboid,  or  roundish;  caudal  spine 

strong Da^alls,  40. 

hb.  Tail  very  short,  shorter  than  the  very  broad,  transversely  rhombic  disk;  CAudal 
spine  weak,  often  wanting;  no  trace  of  dorsal  fin Pteroplatea^  41. 

39.  UROLOPHUS  Muller  and  Henle. 

Leiobalu8<^    Blainville,   Jour.  Phys.,   LXXXIII,   1816,  p.   262  (cruciatus;  not 

Leiobatuit,  Rafinesque,  1810). 
Leiobatis  Blainville,  Faune  Franyaise,  1828,  p.  4.3  (no  type  named). 
UrolopkiJLst  Mt^LLER  and  Henle,  Plagiostomen,  1838,  p.  173  (aMran<?«ciix=rTUf?Mi/iM) . 
Urotrygon  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  p.  173  (mundm). 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  unequal; 
snout  rounded  or  the  tip  exseited;  skin  .smooth  or  more  or  less  prickly. 
Tail  rather  short,  little  if  any  longer  than  the  disk,  muscular,  provided 
with  a  distinct  rayed  caudal  fin;  no  dorsal  fin.  Upper  part  of  the  tail 
with  a  strong,  serrated  spine.  Warm  seas.  Sting  rays  of  small  size, 
the  most  vigorous  and  most  dangerous  of  the  group,  mostlv  confined 
to  tropical  America. 

(ovpd^  tail;  Xotpog^  crest.) 

46.  UROLOPHUS  FUSCUS  Garman. 
JUNORUI. 

Urolophus  fuscus  Garman,  Proc.  U.  S.  Nat.  Mus.,  1886,  p.  41;  East  Coast  of  Japan 

(Type  No.  7058,  U.  S.  Nat.  Mus.). 
IhroUyphus  lullbergi  Nyotrom,  Kongl.  Svensk.  Vet.  Akad.,  1887,  p.  53;  Nagasaki 

(Coll.  Dr.  W.  Tullberg).— Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900, 

p.  338;  Tokyo. 

Disk  round,  angles  of  pectorals  about  opposite  fir.st  two-fifths  its 
length.  Head  small,  snout  produced  only  in  a  short  point;  anterior 
edge  of  disk  broadly  convex;  eyes  rather  small,  5  in  snout  and  3^  in 
interorbital  space;  nostrils  large,  confluent  with  mouth  only  separated 
in  middle  by  a  thick  frenum;  mouth  small,  li  in  interorbital  space; 

oin  the  Faune  Franpaise,  1828,  Blainville  changes  '^balus"  in  this  and  all  similar 
names  to  **bati8,^^  thus  Leiobatis,  AetolmlU.  In  this  fonn  the  name  Leiobati^  has  pri- 
ority over  Urolophw,  but  being  not  a  new  name,  but  a  mere  variant  in  spelling,  it  is 
perhaps  not  necessary  to  adopt  it  as  the  name  of  this  genus.        Jigitized  by  ^OOQ  l(^ 
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jaws  with  flattened,  pavement-like  teeth;  interorbital  space  concave. 
supraocular  ridges  little  elevated.  Spiracles  large,  much  greater  than 
than  eye. 

Ikxiy  perfectly  smooth,  with  many  pores. 

Itese  of  ventral  a>)out  ec|ual  to  snout;  caudal  rather  broad,  rounded^ 
lowcK  1<)Ih»  beginning  Iw^fore  upper,  and  width  of  fin  2f  in  snout;  tail 
depn»ssed,  its  width  at  Iwise  2  in  snout,  armed  with  a  strong,  <*ompre.ssed 
spine  with  serrate  edges. 

C^)Ior  in  alcohol,  light  brown  above,  pores  with  blackish  bordery; 
caudal  tin,  a  l>lotch  Inflow  each  eye  and  upper  surface  of  tail  blackish; 
lower  surfiu^e  whijtish,  except  lower  surface  of  tail,  which  Ls  blackish, 
edges  of  ventrals  and  of  disk  broatily  edged  with  blackish  or  brownish. 

Ij<»ngth,  14$  inches. 

This  description  from  a  female  from  Tokyo. 

Southern  Japan,  generally  common.  Our  specimens  are  from  Tokyo, 
Kobe.  Hiroshima,  Ilakata,  and  Wakanoura. 

(yuMCN^^  }>rown,  dusrt.y.j 

40.   DASYATIS  Rafinesque. 
STINi;  RAYS. 

rkm/f}nt us  KhKtSy  missus,  1742  (pre-Linna»an). 

Damjatia  Rafinehqie,  Caratt-eri  di  Alcuni  Nuovi  Generi,  1810,  p.  16  (ti^ 
=pantinaca).' 

rnwix  RAFiNEStiUE,  Iiidioe  d'lttiol.  Sicil.,  1810,  p.  61  (ujus). 

Trigonoitatus  Blainvillk,  Jour.  Phys.,  1816,  p.  261  {vulgaris), 

Tnjgon  Adanson,  in  Cuvier,  Regne  Animal,  Ist  ed.,  1817,  p.  136  (paMinacn). 

Jfrmltrjfgon  MI^ller  and  Henle,  Mag.  Nat.  Hist,  1837,  p.  90  (l>ennM), 

Ilh/umtnra  MttLLER  and  Hexle,  Wiegmann*s  Archiv.,  1837,  p.  400  (ttamak). 

7VM///<«m  SwAiNsoN,  Classn.  Anim.,  1839,  p.  319  (olivacea). 

Anactinthns  Errenberc;,  in  Swainson,  Classn.  Anim.,  1839,  p.  319  {nrhicularis). 

rnstinani  I>E  Kay,  N.  Y.  Fauna,  Fishes,  1842,  p.  373  (pastinaca). 

Dasifxitis  ( I  ARM  AX,  in  Jordan  and  Gilbert,  Synopsis,  1883,  p.  65  {paMiruiea;  cor- 
rect e<l  ort  hography ) . 

Disk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender, 
whip-like,  without  fin,  but  often  with  1  or  2  vertical,  membranous 
folds;  a  strong  serrated  spine  toward  the  baj^e  of  the  tail.  Skin  more 
or  less  spinous  or  prickly,  mrely  smooth.  Teeth  small,  pav^ed;  a 
few  papilte  usually  present  in  the  mouth  behind  the  lower  jaw. 
Species  about  80.  Sting  rays  of  large  size,  abundant  in  warm  seas. 
Many  of  the  spinous  species  are  nearly  or  quite  smooth  when  young, 
becoming  rough  with  age.  Some  of  the  species  are  yet  imperfectly 
known  and  much  of  the  synonymy  is  uncertain. 

((^flrotJg,  shaggy  or  rough;  /^rifns^,  a  skate;  abbreviated  from  7><toy- 

a.  Dahyatis:  Tail  with  cutaneous  folds. 
b.  Snout  not  long  and  produced. 
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r.   Two  appendages  at  bottom  of  mouth  inside;  tail  i  larger  than  disk;  under  side 

dusky  gray,  without  red  in  life kuhJii,  47. 

cc.  Three  appendages  at  bottom  of  mouth  inside;  under  side,  pale  orange  red  in 

life akajeiy  48. 

bb.   Snout  long  an<i  produced,  so  that  greatest  width  of  disk  would  be  about  oppo- 
site to  middle  of  its  length zugeiy  49. 

€ui.    Himantura:  Tail  without  cutaneous  folds;  three  times  length  of  disk. 

gerrardij  50. 

47.  DASYATIS  KUHLII  (Muller  and  Henle). 

Trygon  huhli  Muller  and  Henle,  Plagiostomen,  1838,  p.  164,  pi.  ci;  Vanicoro, 
New  Guinea  (drawing  from  a  spnidmen  from  Nagasaki). — Sc'HLBoel,  Fauna 
Japoni(!a,  1850,  p.  308;  Nagasaki.— Bleeker,  Verb.  Bat.  Gen,  Plag.,  XXIV, 
1852,  p.  73. — DuMERiL,  Elasmobranches,  1870,  p.  603;  Aml>oina,  Java,  Vani- 
coro, Now  Guinea. — GI^nther,  Cat.  Fish,  VIII,  1870,  p.  479;  Zanzibar. 

The  margins  of  snout  form  an  obtuse  angle;  only  two  appendages 
at  bottom  of  mouth,  behind  teeth.  Body  entirely  smooth,  or  with  a 
series  of  spines,  pointing  backward  along  the  median  line  of  back  to 
caudal  spine.  Tail  with  a  distinct  cutaneous  fold  above  and  below, 
about  one- half  larger  than  disk. 

Coasts  of  Japan  and  southward,  not  common,  readily  known  from 
D.  aJcajei  by  the  grayish,  not  reddish,  coloration  of  the  lower  side, 
Our  specimens  from  Hakodate,  Tokyo,  Misaki,  Wakanoura,  Ono- 
michi^  and  Hiroshima. 

(Named  for  the  naturalist,  M.  Kuhl.) 

48.  DASYATIS  AKAJEI    (MUller  and  Henle). 

AKA-EI  (RED  SKATE). 

Trygon  akajei  MCller  and  Henle,  Plagiostomen,  1838,  p.  165,  pi.  liii,  Nagasaki. — 
ScHLEGEL,  Fauna  Japonica,  1850,  p.  308;  Nagasaki. — Bleeker,  Act.  Soc.  Sci. 
Indo.-Neerh,  III,  1857,  Japan,  IV,  p.  44. — Dumeril,  Elasmobranches,  1870, 
p.  604;  Nagasaki. 

Disk  broadly  oval;  widest  part  about  second  fifth  of  its  length. 
Head  moderate,  snout  produced  into  a  short,  though  very  blunt  point, 
and  anterior  edge  of  disk  very  broadly  convex;  eyes  small,  elevated  a 
little,  and  5  in  interorbital  space;  nostrils  large,  confluent  except  for 
the  thick,  cartilaginous  frenum;  mouth  small,  more  than  one-half 
snout;  teeth  flattened,  pavement-like;  lower  lip  with  narrow  folds; 
interorbital  space  broad,  flat.     Spiracles  not  quite  twice  eye. 

Body  smooth,  except  a  patch  of  asperities  between  and  posterior  to 
each  eye,  and  a  median  series  on  back,  developing  posteriorly,  into 
large  thorny  spines  to  caudal  spine;  end  of  tail  rough;  rest  of  body 
perfectly  smooth. 

Base  of  ventral  less  than  interorbital  space;  tail  much  larger  than 
disk,  tapering  rapidly  till  very  slender,  its  width  at  base  more  than 
half  interorbital  space;  spine  on  upper  part  of  tail  inserted  a  little 
before  first  third  of  its  length,  longer  than  snout,  and  sermte  on  both 
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edges  on  outer  half;  a  small  keel  on  tail  above,  behind  spine,  and  t 
long  one  runs  along  lower  surface. 

Color  in  alcohol  dark,  dusky  brown  above,  becoming  lig-hter  oa 
outer  and  marginal  portions  of  disk;  lower  surface  of  body  a  creamy 
white;  a  creamy  buff  bar  in  front  of  and  below  eye,  also  another  ahoai 
spiitu'les,  above  and  at  corners;  sides  of  tail  whitish,  also  edges  of 
claspers.     The  belly  is  more  or  less  bright  omnge  red  in  life. 

Length,  27t  inches. 

Here  described  from  an  adult  male  from  Tokyo. 

Young  specimens  are  perfectly  smooth  above,  without  any  asperities 
or  thorns,  the  colors  more  pronounced,  the  outer  half  of  the  tail  black, 
and  the  lower  surface  of  the  body  more  or  less  tinged  with  creamy  or 
light  buff. 


Fig.  9.— Dasyatis  akajei. 


Coasts  of  Japan,  very  common  southward  in  sandy  bays.  Our  speci- 
mens from  Matsushima,  Tokyo,  Misaki,  Wakanoura,  Ononiichi,  Hiro- 
shima, Tsuruga,  Hakata,  K^watana,  and  Nagasaki. 

{aka-ei^  red  skate,  in  Japanese.) 


49.  DASYATIS  ZUGEI   ( MuUer  and  HenleJ . 

ZUG-EI. 

Trygon  zugei  Miller  and  Henle,  Plagiostomen,  1838,  p.  165,  pi.  liii;  Nagasaki.— 
SciiLECiEL,  Fauna  Japonica,  1850,  p.  309;  Nagasaki. — Cantor,  Malayan  FlsheB, 
1850,  p.  426.— Bleekek,  Verb.  Bat.  Gen.,  XXIV,  1852,  Plagiost,  p.  68; 
Macao,  Pondicherry. — Dimeril,  Elasmobranches,  1870,  p.  606. — GPnthis, 
Cat.  Fi8h,  VIII,  1870,  p.  481;  Japan,  Pinang,  Madras. 

Disk  as  deep  as  broad;  its  greatest  width  about  opposite  middle  of 
its  length.     Head  large,  with  produced,  pointed  snout;  snout  about 
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21  in  disk,  and  anterior  marginn  of  disk,  concave;  eyes  ver^^  small, 
slightly  elevated,  and  about  equal  to  5i  in  interorhital  space;  nos- 
trils large,  confluent,  except  for  thick  cartilaginous  frenum,  and 
with  edges  of  flap  fringed;  mouth  small,  about  1^  in  space  between 
nostrils,  and  4|  in  snout;  teeth  in  somewhat  roughened,  pavement- 
like patches  in  jaws;  interorhital  space  concave  in  middle,  elevated 
a  little  on  both  sides,  and  equal  to  3  in  snout.  Spiracles  very  larg^e, 
rounded,  and  equal  to  2i  eye  diameters.  Gill-openings  moderately 
small. 

Body  entirely  smooth,  with  exception  of  upper  surface  of  tail  behind 
spine,  where  it  is  roughened. 

Base  of  ventral  about  If  in  interorhital  space;  tail  very  long  and 
slender,  greatly  exceeding  length  of  disk;  width  of  tail  at  base,  2i  in 
interorhital  space;  spines  on  upper  part  of  tail,  less  than  interorhital 
space,  sharp,  slender,  serrate  on  both  of  outer  edges,  and  inserted 
about  first  fifth  the  length  of  tail;  rather  low  keels  on  tail,  one  above 
short,  and  behind  spine,  the  lower  much  longer. 

Color  in  alcohol,  brown  above,  more  or  less  uniform,  and  below, 
whitish. 

Length,  29^  inches. 

This  description  from  a  specimen  from  Kobe. 

In  a  young  specimen,  with  two  caudal  spines,  the  eyes  are  larger,  the 
tail  is  smooth  and  with  keels  long,  and  the  color  darker  above,  and 
more  or  less  mottled  indistinctly. 

Coasts  of  Japan  and  southward,  known  by  the  long  snout.  Our 
specimens  from  Tokyo,  Kobe,  Wakanoura,  Onomichi,  and  Hiroshima. 

(zug-ei^  the  Japanese  name.) 

50.  DASYATIS  GERRARDI  (Gray). 

Trygon  gerrardi  Gray,  Chondropt.,  1851,  j).  110;  India. — (irNTiiER,  Cat.  Fish, 

VIII,  1870,  p.  474;  Japan,  East  Indies. 
Tn/gon  viacntrus  BhKRKEii^  Verb.  Bat.   (ien.,  XXIV,  1852,   Flag.,  p.  74;  Java, 

Sumatra. — Dumeril,  Elasmobranches,  1870,  p.  588  (after  Bleeker). 

Disk  broader  than  long.  Snout  rather  obtuse,  margins  forming  an 
obtuse  angle.  One  or  more  large  tubercles  in  center  of  back,  round 
which,  or  in  front  of  which,  generally  .smaller  tubercles  are  grouped, 
forming  a  small  patch  or  short  band,  and  not  extending  beyond  central 
portion  of  disk.  Tail  without  cutaneous  fold,  exceedingly  long  and 
slender,  about  thrice  as  long  as  disk,  without  tubercles  at  base.  Color 
brown,  with  round,  yellowish  spots,  limited  to  posterior  parts  in 
young  examples,  which  have  tail  ornamented  with  alternate  brown 
and  yellow  rings.     (Gftnther.) 

India,  East  Indies,  and  a  half-grown  specimen  recorded  from  Japan 
by  Dr.  Gunther.     We  have  seen  no  Japanese  specimens.     A  related 
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si)ecies  I),  nudm  (Gunther),  known  by  the  smooth  skin,  is  listed  by 
Bloeker  aw  from  Japan,  but  no  locality  is  given. 

Dum^ril  finds  2  buccal  papillas. 

(Named  for  M.  Gerrard.) 

41.  PTEROPLATEA  Mullerand  Henle. 
Ptentplatea  MCller  and  Henle,  Pla^oetomen,  1838,  p.  168  {aUavela). 

Disk  much  broader  than  long,  its  anterior  margins  meeting  in  a  very 
obtuse  angle,  its  outer  angles  more  or  less  acute,  the  form,  therefore, 
transversely  rhombic.  Tail  very  short  and  slender,  shorter  than  the 
disk,  without  fin,  armed  with  a  very  small,  serrated  spine,  which  is 
often  wanting.  Skin  smooth,  or  very  nearly  so.  Size  rather  large. 
Warm  seas.     The  species  are  closely  related. 

{nrspov^  fin;  nXarvg^  broad;  an  ancient  name  of  Pterapl^itea  alta- 
velu.)  • 

51.  PTEROPLATEA  JAPONICA    (Schlcgcl). 

TSUBAKUROEI  (SWALLOW  RAY);  YOKOSAEI  (CROSS-WaSE  RAY). 

Pteroplaien  japonica  Sciilecjel,  Fauna  Japonica,  Poise.,  1850,  p.  309,    pi.  cxu; 

Nagasaki. — Bleeker,   Act.   »S<)0.   Sci.  Iiido.   Neerl.,  Ill,  1857,  Japan,  R*, 

p.  45. — DuMERiL,  Elasiiiobranchep,  1870,  p,  614. 
DoftyatU  micnira  rar.  japouicn»  Gray,  Chondropt,  1851,  p.  122;  Japan,  Canton. 
Pteroplatea  hirundoy  Ishikawa,   Prel.  Cat.  1897,  p.  60;  Tokyo,  Boeho;  (not  c^ 

Lowe) . 

Disk  very  broad,  its  length  only  a  little  more  than  half  its  width;  its 
greatest  width  would  fall  about  opposite  last  fourth  of  its  length. 
Head  ver>'  broad,  and  flattened;  snout  only  a  small,  blunt  point,  and 
its  length  equal  to  two-thirds  interorbital  space;  anterior  margin  of 
disk  broadly  convex;  eyes  small,  somewhat  elevated,  7  in  inter- 
orbital space;  nostrils  large,  well  separated,  with  large  flaps;  mouth 
moderate,  equal  to  its  length  from  tip  of  snout,  undulate;  teeth  in 
broad,  pavement-like  patc»hes  in  jaws;  interorbital  space  very  broad, 
flattened.  Spiracles  directly  behind  eye,  much  larger  than  the  same. 
Gill-openings  moderate. 

Body  entirely  smooth. 

Base  of  ventral  H  in  interorbital  space;  tail  very  small,  short,  its 
length  about  twice  interorbital  width;  a  small,  weak  spine  on  upper 
surface  of  tail  at  its  first  third. 

Color  in  alcohol,  olivaceous  brown  above,  marked  with  very  fine, 
numerous,  darker  punctuations,  tail  whitish  with  eight  dark  rings 
about  as  broad  as  interspaces;  lower  surface  of  body  whitish. 

Length,  9i  inches. 

Here  described  from  a  female  from  Wakanoura. 

Coasts  of  Japan,  rather  common.  It  was  taken  at  Tokyo,  Waka- 
noura, Hiroshima,  Hakata,  Kawatana,  and 
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Family  XXI.     MYLIOBATID^. 

EAGLE  RAYS. 

Disk  broad;  the  pectoral  fins  not  continued  to  the  end  of  the  snout, 
but  ceasing  on  the  sides  of  the  head  and  reappearing  in  front  of  the 
snout  as  1  or  2  fleshy  protuberances  (cephalic  fins),  which  are  sup- 
ported by  fin  rays.  Tail  very  long  and  slender,  whip  like,  with  a 
single  dorsal  fin  near  its  root,  behind  which  is  usually  a  strong, 
retrorsely  serrated  spine.  Nasal  valves  forming  a  rectangular  flap, 
with  the  posterior  margin  free,  attached  by  a  f renum  to  the  upper 
jaw.  Skull  less  depressed  than  usual  among  rays,  its  surface  raised 
80  that  the  eyes  and  spiracles  are  lateral  in  position.  Teeth  hexangu- 
lar,  large,  flat  tessellated,  the  middle  ones  usually  broader  than  the 
othere.  Ovoviviparous.  Skin  smooth;  no  differentiated  spines  on 
the  pectorals  in  the  males,  the  sexes  being  similar.  Ventrals  not 
emarginate.  Large  sting  rays;  inhabiting  warm  seas,  feeding  chiefly 
on  moUusks,  which  they  crush  with  their  large,  grinding  teeth. 

a.  Teeth  in  several  series,  the  middle  series  very  broad. 

6.  Mazzle  entire MyliobcUis,  42 

42.  MYLIOBATIS  Dum^ril. 

Myliobalh  Dumj^ril  in  Cuvier,  Rtigne  Animal,  1st  ed.,  II,  1817,  p.  137  (aqniUi), 
Ilolorhmus  (jill,  Proc.  Ac.  Nat.  Sia.  Phila,,  1862,  j).  331  {vei*pfTti/lo=cali/orntruii), 

Disk  broad,  the  outer  angles  acute.  Cephalic  fins,  forming  a  soft, 
convex  appendage  in  front  of  snout.  Jaws  about  equal.  Median 
teeth  very  broad,  much  broader  than  long  in  the  adult,  proportionally 
narrower  in  the  young.  Sevenil  series  of  narrower  teeth  on  each  side 
of  the  median  series;  teeth  changing  considerably  with  age.  Free 
edge  of  the  nasal  valve  not  deeply  emarginate.  Tail  very  long  and 
slender,  with  a  small  dorsal  fin,  and  one  or  more  serrated  spines. 
Skin  smooth,  or  nearly  so.     Size  large.     In  all  warm  seas. 

(/ivXoff,  grinder;  /Sdris^  ray.) 

a.  Disk  two-thirds  as  lonjj  as  broad tobijeiy  52. 

aa.  Disk  twice  as  broad  as  long nieuhoji^  53. 

52.  MYLIOBATIS  TOBIJEI  Sleeker. 
TOBI-EI  (KITE  RAY,  OR  FLYIN(i  RAY). 

MyliohaiiB  aqutia  Schlbcjel,  Fauna  Jaixmii-a,  1847,  p.  310,  pi.  (xlii;  Na^awaki 

(not  of  Linna'Uji). 
Mylwbatis  tobijn  BLEBKERfXiiTh.  Bat.  Gen.,  XXVI,  1S54,  Nieuwe  Nalez.  Japan, 

p.  190,  Nagasaki. — Dum^ril,  Elasmobranches,  1870,  p.  (UO  (aftor  Blet*ker). 
MyltobcUis  comuta  GI-nther,  Cat.  Fish,  VIII,  1870,  p.  400;  Ja|)an.— Ishikawa, 

Prel.  Cat  1897.  p  60,  Mateushima. 

Head  3  m  body  (from  tip  of  snout  to  base  of  ventrals  behind);  snout 
2  in  head,  eye  6  in  mterorbital  space;  spii-aeles  2i;  width  of  mouth  2i,^ 
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Disk  very  broad,  length  of  body  from  tip  of  snout  to  tip  of  ventral 
a  little  more  than  1^  in  it**  greatest  width.  Head  thick,  depressed  and 
rounded  al)ove;  snout  flexible,  inferior,  flattened,  and  rounded:  eyes 
small,  lateral,  at  some  distance  in  advance  of  spiracles;  nostrils  large, 
rather  close  together,  separated  by  thick,  cartilaginous  and  fleshy 
frenum,  which  is  coarsely  papillose  or  warty;  lips  and  nasal  flaps  very 
thick  and  fleshy;  teeth  in  pavement-like  plates;  interorbital  space 
broad,  fontanelle  hollow  in  middle,  and  on  each  side  of  thus  a 
little  elevated  and  flattened.  Spiracles  large,  oblique.  Grill-openiiig^ 
moderate. 

Body  smooth. 

Dorsal  fin  small,  its  base  a  little  less  than  length  of  spiracle,  inserted 
behind  Vc*nti*als;  caudal  very  long,  filamentous;  upper  surface  of  tail 
with  a  compressed,  pointed  spine  with  serrated  edges  a  little  le.ss  in 
length  than  space  between  spiracles;  ventrals  long  and  free,  base:« 
rather  narrow. 

Color  in  alcohol,  dusky  brown  above,  with  many  rather  large, 
whitish  spots,  distinct  posteriorly;  lower  surface  chalky  white;  tail 
blackish. 

Total  length,  54^  inches;  without  tail,  about  10  inches. 

Description  from  a  male  taken  at  Tokyo. 

Coasts  of  southern  Japan,  not  uncommon.  Our  specimens  from 
Hakodate,  Tokyo,  Onomichi,  Hiroshima,  Hakata,  and  Nagasaki.  Some 
of  these  have  the  dermal  thickening,  or  horn,  over  the  eye,  said  to 
characterize  J/,  atnuita,,  and  others  are  without  it.  This  is  evidently 
not  a  specific  character. 

{tobl-el^  Flying  Ray  in  Japanese.) 

53.  MYLIOBATIS  NIBUHOFI  (Bloch  and  Schneider). 

Raja  nieuhofii  Bloch  and  Schneider,  Syst.  Ichth.,  ISOl,  p.  364;  Indian  Sea  {niter 

Zee-Vleerrauis  of  Nienhof,  in  Willughby,  Appendix,  p.  6,  pi.  x,  ^.  3). 
Myliobatis  ninihtjfii  Cuvier,  R^ne  Anim.,  let  ed.,  1817,  p.  138. — MttLLSK  and 

Henle,  Plagiostomen,  1838,  p.  177. — Dumebil,  Elasmobranches,  1870,  p.  638; 

Pondicherry.— GCnther,  Cat.  Fish,  VIII,  1870,  p.  491;   Pinang,  MohiccsEs 

Japan. 
Raja  fai<ciat(iHn  AW  J  Gen.  2^1.,  Ill,  1804,  p.  286,  pi.  cxLiii  (after  Schneider). 

Body  smooth,  di.sk  about  twice  as  broad  as  long.  Fleshy  prolonga- 
tion of  snout,  short;  no  horn  on  orbit.  Dorsal  situated  at  beginning 
of  base  of  tail,  opposite  end  of  Insertion  of  ventrals,  no  spines  poste- 
rior to  it;  tail  about  three  times  as  long  as  disk.  Color,  olive  superi- 
orly, tinged  externally  with  a  reddish  hue,  and  a  dark,  outer  margin 
to  disk;  young  have  about  seven  blue  bands  across  disk  and  two  more 
between  or  close  to  eyes;  as  fish  mcreases  in  size  first  bands  on  head 
disappear,  and  finally  those  on  body.     (Gunther,  Day.) 

Indian  Ocean  and  archipelago;  a  half -grown  specimen  in  the  British 

Digitized  by  ^OOQ IC 


>.  1824.      ELASMOBRANCHIA  TE  FISHES— JORDAN  AND  FO  WLER.        665 


luseum,  said  to  be  from  Japan  (coll.  Jami*acb).  The  record  is  very 
oubtful,  but  the  species,  if  occurring  in  Japan,  may  be  recognized 
y  the  anterior  position  of  the  dorsal  fin,  nearly  over  the  root  of  the 
entrals  and  by  the  very  broad  disk.  It  was  not  seen  by  us. 
(Named  for  Dr.  Jean  Nieuhof,  of  Batavia,  died  in  1671,  once  gover- 
or  of  Ceylon,  author  of  Voyages  par  mer  et  par  terre  si  diflferens 
ieux  des  Indes  Orientales,  with  20  plates  of  fishes. 

Family  XXII.  MOBULIDiE. 

SEA  DEVILS. 

Rays  of  enormous  size,  with  the  disk  broader  than  long,  and  the 
^ctoral  fins  not  continued  on  the  sides  of  the  head,  the  anterior  or 
ephalic  portion  being  separate,  developed  as  2  long  horn-like  or 
ar-like  appendages.  Mouth  wide,  terminal  or  inferior.  Teeth  very 
mall,  flat  or  tubercular,  in  many  series;  those  of  the  upper  jaw  some- 
imes  wanting.  Eyes  lateral.  Nostrils  widely  separated,  their  valves 
mited,  forming  a  flap  as  wide  as  the  cleft  of  the  mouth.  Tail  long 
^nd  slender,  whip-like,  with  a  single  doi-sal  fin  at  its  base,  and  with  or 
rithout  a  sermted  spine.  Ventral  fins  not  emarginate.  Skin  more  or 
ess  rough.  Males  without  differentiated  spines  on  the  pectorals,  the 
exes  similar.  Ovoviviparous.  Largest  of  all  rays  and  among  the 
argest  of  all  fishes;  the  species  few,  found  in  the  tropical  seas. 

L  Teeth  in  both  jaws;  mouth  inferior MobuUiy  43 

48.  MOBULAa  Rafinesque. 

Mobula  Rafinesque,  Indice  d*Ittiol.  Sicil.,  1810,  p-  61  {auriculata=€denlula), 
Aplerurus  Rafinesque,  Indice  d'lttiol.  Sicil.,  1810,  p.  62  {fabr(mi=edentulus). 
Cephdhptenis  Dumeril,  in  Riaao  IchthyoL,  Nice,  1810,  p.  14  {gwrna=edeniula; 

not  of  Geoff roy  St.  Hilaire,  1809,  a  genus  of  birds). 
Dicerohaivs  Blainville,  Jour,  de  Phys.,  1816,  p.  262  (TnobuIar=edentula). 
CephalopUra  (Dumeril)  Cuvier,  R^gne  Animal,  Ist  ed.,  II,  1817,  p.  138  (gioma), 
Pterocephxda  Swainson,  Nat.  Hist.  Fishes,  II,  1839,  p.  321  (giorncL) . 

Head  free  from  pectoral  fin,  truncated  in  front,  with  the  cephalic 
in  on  each  side  developed  as  a  straight,  horn-like  appendage,  pointing 
'orward.  Nostrils  widely  separated.  Mouth  inferior,  wide.  Teeth 
n  both  jaws  v^ry  small,  flat,  or  tubercular,  in  many  series.  Tail  very 
jlender,  with  a  dorsal  fin  between  the  ventrals;  the  serrated  spine 
present  or  absent.  Species  about  6,  in  tropical  seas,  reaching  an 
mormous  size  and  therefore  not  well  known. 

(Mohvlar  is  a  name  said  to  be  used  for  the  European  species,  Mofnda 
fdentida  (Briinnich),  'Me  diable  des  Caraibes,"  in  the  Azores.) 


«  The  name  Aodon^  accepted  for  this  genus  by  Jordan  and  Kvermann,  was  origi- 
aally  based  on  a  shark  of  the  Red  Sea,  Aodon  massasaf  said  to  have  microscopic, 
lerrated  teeth,  and  very  large  i>ectoral  fins.     It  may  belong  to  the  §^f%¥^^^^QQ\R 
Proc.  JS\  M.  vol.  xxvi~02 45  ^  '^    ^  ^ 
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54.  MOBULA  JAPONICA  (Miiller  and  Henle). 
itOMAKI-EI  (SPOOL  RAY). 

Cepkaloptera  japonica  Mt^LLER  and  Henle,  Plagiostomen,  1836,  p.  185;  ^'lg»• 
saki. — ScHLBGEL,  Fauna  Japonica,  1850,  p.  310;  Nagasaki. — Dumeril,  Elas- 
mobranches,  1870,  p.  659  (after  Miiller  and  Henle). 

IHcerobcUis  japonica  GCnther,  Cat.  Fish,  VIII,  1870,  p.  496  (after  Muller  ainl 
Henle). 

Teeth  very  minute,  obtuse  tubercles,    extending   laterally  to  the 
angles  of  the  mouth.     Back  rough.     Tail  nearly  thrice  as  long  as 


Fig.  10.— Morula  japonica  (fmin  a  fa*tus). 

body.     On   each   side   of    tail,   a   series   of  small,   white   tubercle^*. 
(Giinther,  after  Muller  and  Henle.) 

Coasts  of  Japan,  occasionally  taken.  A  fetus,  22i  inches  long,  was 
obtained  by  us  from  Kumakichi  Aoki  of  Misaki.  Two  mounted  speci- 
mens are  in  the  museum  at  Hakodate,  both  from  Volcano  Bay.  The 
largest  is  8  feet  across,  the  tail  about  twice  the  length  of  t  disk,  which 
is  a  little  more  than  twice  as  broad  as  long.  ' 
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SxitDcla»»  H0L0CE:F>HALI. 

CHIM.ERAS. 

Skeleton  cartilaginous.  Gill  cavity  with  four  clefts  within,  but  hav- 
ing one  external  opening  only,  which  is  covered  by  a  fold  of  skin. 
No  spiracles.  Mouth  inferior.  Jaws  with  teeth,  confluent  into  bony 
plates;  upper  jaw,  palate,  and  hyomandibular,  coalescent  with  the  skull; 
intestine  with  a  spiral  valve.  Pectoral  fins  normally  developed,  placed 
low;  ventral  fins  abdominal,  with  claspers  in  the  male;  a  cartilaginous 
hook,  with  a  brush  of  teeth  at  the  tip  (frontal  holder)  on  the  forehead 
of  the  adult  male.  Derivative  radii  sessile  on  the  sides  of  the  basal 
bones  of  the  limbs.  Skin  scaleless,  its  muciferous  system,  well  devel- 
oped. This  group  contains  a  single  order,  Chimseroidei,  among  exist- 
ing fishes;  many  extinct  forms  belong  to  it,  and  the  group  is  perhaps 
not  less  ancient  than  that  of  the  sharks. 

{okog^  solid;  Ke4fa\i^^  head.) 

Order  V.  CHIMyEROIDEI. 

CHIM^ROIDS. 

Characters  of  the  order,  included  above.  The  groHp  includes  three 
existing  families,  RhinochimeBridai  (Bassalian),  Chimseridse,  and  Callo- 
rhynchidie  (Antarctic).  The  two  families  found  in  Japan  are  thus 
defined  by  Mr.  Garman : 

a.  Proboscis  long  and  pointed;   lateral  canal  system  subtiibular;   notochonl  with 
rings;  cerebral  hemispheres  distant  from  both  olfactory  and  optic  lol)e8. 
I                                                                                                       Rhinochim.«rid.«,  XXIII. 
cut.  Proboscis  absent;  lateral  canal   system,  sulcate;  notochord  with   ring-like  seg- 
ments; cerebral  hemispheres  fused  with  the  olfactory  lobes,  and  distant  from 
the  optic  lobes Chim^rid^,  XXIV. 

Family  XXIII.     RHINOCHIM^RIDiE. 

Snout  very  long,  with  a  cartilaginous  midrib,  and  foliaceous  lateral 
expansions  of  the  skin  at  the  base.  Two  dorsal  fins,  the  anterior  one 
with  an  immense  triangular  spine,  finely  serrated  on  its  lateral  edges. 
Tail  very  elongate,  with  filamentous  tip.  Frontal  region  in  the  adult 
male  with  a  "frontal  holder,"  as  in  Chim»era.  Ventral  claspers  small 
and  simple,  gill-openings  separated  by  a  wide  isthmus.  Lateral  canal 
system  subtubular;  notochord  with  rings;  cerebral  hemispheres  dis- 
tant from  both  olfactory  and  optic  lobes.  Two  genera — ITarriotta 
in  the  deep  watei-s  below  the  Gulf  Stream,  and  Rhinocldvxsera  in 
similar  situations  in  Japan.  ITarriotta  has  teeth  much  like  those 
of  Chimdera,  Rhinochiinaira  is  the  most  primitive  of  existing 
Chimroroids.  j 
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44.  RHINOCHIMyeRA  Garman. 
Rhintichitnsrni  (iarjian,  Ptlh'.  X.  Eng.  Zocil.  Club,  1901,  II,  p.  75  (f>ar*>£oa). 

Teeth  without  tritors  or  dental  lamina,  much  like  the  horny  covers 
of  the  jaws  of  tortoises  or  liirds.  Snout  stronger  and  more  compressed 
than  mllurnnftii,     Japan,  in  deep  seas. 

(piV,  snout:  jt'^'^'P^-  ehima'ra.) 

55.  RHINOCHIMieRA  PACIFICA  (Mitsukuri). 

Hfirrujtta  jMtritii^:  MiTsrKi'Ki,  Zool.   Mat;.,  June,  1H95,  pi.  xvi;  Karihama,  near 

Misaki. 
RhiivM'hitmvni  /tnrijirtt  (takman,  Vj\k\  N.  Kng.  Zool.  Club,  1901,  p.  75  (spet'imen 

liought  in  Japan). 

No  detailed  de.seription  of  this  spei'ies  has  yet  been  given.  Mitso- 
kuri\s  i>ai>**r  reads  as  follows: 

The  reader*?  attentu»*  L»«  i-aUe<l  to  Plate  XVI,  giving  the  figures  of  indivkhials  o< 
the  Chimienml  group.  The  lower  fitrure  is  copied,  soniewliat  reduced,  from  the 
April  numl^r  of  the  .\merioan  Xaturali^'t,  and  represents  the  new  chimferoid  Ifarn- 
tttin  raklf/hntui,  which  Mes^srs.  (ioode  and  Bean  discovered  among  the  eollectioD  made 
by  the  Affnitnuat.  Its  habitat  is  said  to  lie  the  coasts  of  Virginia,  Maryland,  and 
Delawans  707-11)80  fathoms. 

The  ni»jier  figure  represents  a  chimieroi<i  which  has  been  for  some  yeara  in  the 
p<)ssessi<in  of  the  Z<x>l(>gical  Museum  of  the  Science  College  in  the  Imperial  I'niver- 
sity  of  Tokyo.  The  specimen  (male  \  was  lK>uvht  in  the  Tokyo  market  and  is  marked 
as  from  Kurihnmn^  prtn-incf  of  Smjnmi.  There  can  }ye  no  doubt  that  fishermen  of  that 
village  (-aught  it  in  the  deep  water  (200  fathoms  or  more)  contiguous  to  Misaki.  lis 
unicjiie  characters  ha<i  not  bctMi  notetl  by  us. 

rnfortunately,  I  am  not  yet  in  possession  of  the  original  description  of  Hcnrriatia 
riiJehjhnna  by  Messrs.  Goo<ie  and  Bean;  but  the  short  description,  the  extremely 
elongate  muzzle,  and  the  feeble  daspt^rs,  as  well  as  a  comparison  of  the  two  figures, 
leave  no  doubt  in  my  own  mind  that  the  individuals  figured  belong  to  the  same  genus. 

There  can  l)e  very  little  question  that  they  belong  to  different  species.  (1 )  The 
general  shaiK*  of  the  lx)dy,  (2)  the  shape  and  size  of  the  pectoral  and  ventral  fins, 
(3)  the  point  to  which  thesc^  fins  reach  when  back,  (4)  the  shape  and  dispioeition  of 
the  <lorsal  fins,  (o)  distribution  of  lateral-line  sense  sj-stem,  all  seem  to  point  to  the 
specific  distimtion  of  Atlantic  and  Pacific  si>ecimen8.  The  name  of  Harriotta  parijka 
will  l)e  appro] )riate  t4)  the  Jai^ani^se  species. 

I  hope  to  return  to  the  subject  and  to  give  fuller  notes  at  no  distant  date.  The 
occurrence  of  this  interesting  genus  in  lK)th  the  Pacific  and  Atlantic  oi^eans  is,  however, 
an  interesting  fact  well  worthy  of  l)eing  placed  on  record  as  speedily  as  possible. 

Of  this  species  a  few  s|)eeimens  have  been  obtained  by  Profe^ssor 
Mitsukiiri  in  deep  water  off  Misaki.  These  the  senior  author  has 
examined,  but  has  not  minutely  described. 

Family  XXIV.  CHIM.ERID^. 

CHIM/ERAS. 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head 
compressed,  without  prol>oscis,  mouth  small,  inferior,  the  upper  lip 
deeply  notched.  Nostrils  confluent  with  the  mouth,  separated  by  a 
narrow  Isthmus;  jaws  with  the  teeth  confluent  into  4  bony  laminte 
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(tritors)  above  and  2  below.  No  spiracles.  Pectorals  free,  placed  low; 
ventral  fins  abdominal,  many  rayed,  provided  in  the  male  with  claspers, 
the  male  also  with  "  frontal  holders  "  on  the  forehead.  Dorsal  fin  usu- 
ally divided,  anteriorly  with  a  very  strong  spine,  which  is  grooved 
behind;  caudal  fin  low,  fold-like.  Skin  naked,  rarely,  somewhat 
prickly.  Lateral  line  present,  usually  with  numerous  branches  ante- 
riorly, the  canal  system,  sulcate.  Notochord  with  ring-like  segments. 
Cerebral  hemispheres  fused  with  the  olfactory  lobes,  and  distant  from 
the  optic  lobes.     (Garman.) 

Three  free  gills  and  2  half  gills,  1  on  each  side;  isthmus  moderate; 
gill-rakers  small.  Oviparous,  the  eg^r  cases  long,  elliptical,  with  silky 
filaments.  Fishes  of  singular  appearance,  found  only  in  the  seas  of 
the  cold  regions. 

48.  CHIM^^RA  Linnaeus. 

ELEPHANT   FISHES. 

Ckimaera  Linn^us,  Syet.  Nat.,  10th  ed.,  1758,  p.  236  (monstrosa). 
Hydrolaffwt  (J(iLLy  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  331  {roUiei). 

Head  somewhat  compressed,  the  snout  bluntish,  i)rotruding,  fleshy, 
not  armed  at  tip  with  an  appendage.  Eyes  very  large,  lateral.  Teeth 
rather  strong.  Lips  thickish,  the  lower  with  a  f  renum.  Lateral  line 
simple  on  the  body,  but  forking  anteriorly,  forming  several  series  of 
mucous  tubes  on  the  head.  Male  with  a  club-shaped,  cartilaginous 
hook  on  the  head  above  the  snout;  this  hook  is  curved  forward  and 
downward,  and  is  armed  at  its  tip  with  decurved  spines,  its  tip  fitting 
into  a  depression  in  front  of  the  eyes;  females  without  this  appendage. 
Gill-opening  small.  Pectorals  moderate;  ventnils  leather  large,  with 
large  bifid  or  trifid  claspers  in  the  male,  the  form  partly  dependent 
on  age  or  season;  male  also  with  rough  appendages  at  the  base  of  the 
ventrals,  protruding  from  a  sheath  of  skin.  First  dorsal  triangular, 
preceded  by  a  strong  spine,  which  is  grooved  behind  and  serrated  on 
its  edges;  second  dorsal  and  caudal  fins  low,  often  more  or  less  notched. 
Tail  extending  in  the  line  of  the  axis  of  the  bod}^  often  more  or  less 
produced  in  a  filament  at  tip.  Skin  smooth.  Fishes  of  singular  appear- 
ance; mostly  of  the  northern  seas;  not  valued  for  food. 

(xipiaipa^  chimsera,  a  fabulous  monster,  with  the  head  of  a  lion,  })ody 
of  a  goat,  and  tail  of  a  serpent.) 

56.  CHIMERA  PHANTASMA  Jordan  and  Snyder. 
GINZAME  (SILVER  SHARK). 

CMrmera  momtroHa  Schlegel,  Fauna  Japonica,   Poinn.,  1850,  p.  HOG,  i)l.  (  vxxii; 

Nagasaki  (not  of  Linnanis). 
Chimsera  pfianta^na  Jordan  and   Snyder,   Pro<r.  U.  S.  Nat.  iMii.s.,  HKX),  p.  338; 

Tokyo. 

Body  very  elongate,  tapering  from  head  into  the  long,  filamentous 
tail.     Head  deep,  oblong,  its  width  a»)out  three-tifth^i^P^  ^ikf^^gi^' 
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depth  less  than  length ;  snout  very  deep,  blunt,  rounded,  short,  soft: 
eyes  oblong,  large,  high,  a  little  anterior,  their  length  3  in  head  (meas- 
ured from  surrounding  cartilages);  hook  on  tip  of  head  in  front  of 
snout,  depressible  in  sockets,  and  with  its  lower  rounded  extremity 
beneath,  beset  with  many  sharp  spines,  directed  backward;  mouth 
small,  inferior,  with  thick  lips;  teeth  of  10  laminae  in  upper  jaw,  form- 
ing a  serrate  cutting  edge  in  front,  and  posteriorly  broad,  oblique, 
molar-like  teeth  are  found;  in  mandible,  16  laminae,  forming  a  serrate 
cutting  edge  in  front,  laminre  becoming  broad  posteriorly  and  with  a 
concave  space  in  front  at  symphysis;  no  broad,  posterior,  molar-like 
teeth  on  mandible,  edges  of  jaws  elevated  and  enameled;  nostrils  large, 
close  together,  confluent  with  cornel's  of  mouth;  space  between  eyes 
narrow,  less  than  their  diameter.  Gill-openings  small,  in  front  of  and 
below  base  of  pectoral;  isthmus  broad,  with  a  fold  of  skin  across. 

First  dorsal  arising  directly  behind  head,  armed  with  a  long,  curvei 
compressed,  pointed  spine,  much  longer  than  fin,  when  depressed,  7 
times  length  of  pupil,  triangular  in  cross  section,  keeled  in  front,  with 
a  serrate  edge,  posterior  edge,  from  its  separation  from  the  soft  part 
of  fin,  grooved  in  middle,  and  with  each  of  edges  finely  serrate;  first 
dorsal  is  depressible  in  a  deep  groove;  second  dorsal  long,  even,  of  uni- 
form height  to  base  of  upper  caudal  lobe;  upper  caudal  lobe  not  so 
high  as  second  dorsal,  shorter  than  lower  lobe,  sinking  on  fin  anterior 
to  it;  pectorals  very  long,  broad  at  base,  pointed,  not  reaching  tips  of 
claspers;  ventrals  inserted  behind  tip  of  dorsal  spine,  broad,  rounded, 
about  equal  to  length  of  head;  lateral  line  running  around  eye  above 
and  below,  over  the  top  of  head,  joined  behind  eyes  and  along  sides 
superiorly. 

Color  in  alcohol,  brown  above,  white  below,  and  washed  with  sil- 
very; fins  with  their  outer  portions  blackish. 

Total  length,  21*i^  inches;  without  caudal  filament,  19J  inches. 

This  description  is  from  a  male  taken  in  Sagami  Bay.  It  differs 
from  two  other  specimens  from  the  same  locality,  and  from  the  original 
type,  in  having  the  anal  and  caudal  lobe  below,  confluent,  and  formmg 
a  single  tin. 

This  species  is  not  rare  in  rather  deep  water  along  the  coast  of 
Japan.  We  have  secured  three  specimens  from  Misaki,  besides  the 
original  type  found  by  Mr.  Otaki  m  the  market  of  Tokyo. 

{(ffavTaff/Aa^  a  vision.) 

SUPPLEMENTARY  NOTE. 

In  a  recent  letter  (Januar\%  1903)  Dr.  K.  Kishinouye  notes  the  dis- 
covery of  the  East  Indian  shark,  StegoHtonm  tigrinura  (Gmelin),  on 
the  coast  of  Japan,  near  Tokyo.  It  belongs  near  the  Hemiscylliid^^ 
being  remarkable  for  the  very  long  tail,  half  the  length.  Body  with 
brown  spots  or  bands. 
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SUMMARY. 

Class  ELASMOBRANCHII. 
Subclass  Selachii. 

Order  I.  Notidani. 
Family  I.  Hexanchid^. 
1.  Heptranchim  Rafinesque. 
1-   f/rf'rmi  Jordan  and  Snyder;  ^4 fewra^a.7»<»/  Misaki. 

Family  II.  Chlamydoselachid-b. 
2.  Chlamyd4}8elachtis  Garman. 

2.  anguineuR  Garman;  Rahuka^  Kagurazame;  Misaki. 

Order  II.  Asterospondyu. 
Family  III.  Heterodontid^. 
3.  Heterodonlus  Blainville.  • 

3.  japoninis  (Dumeril);  Misaki,  Tokyo,  Wakanoura,  Kobe,  Ilakata,  Nagasaki. 

Family  IV.  Scyliorhinid^. 
4.  HalseluTUS  Gill. 

4.  httrgeri  (Miiller  and  Henle) ;  Nagasaki. 

5.  Cephaloscijllium  Gill. 

5.  ximbraJtile  Jordan  and  Fowler;  Nanukazamt'y  Oseibuka;  Nagasaki. 

Family  V.  IIemi8cylud.«. 
6.   Chiloscyllium  Miiller  and  Henle. 

6.  indicum  (Gmelin);  Keerun  in  Formosa. 

7.   Oredolobus  Bonaparte. 

7.  barbalus  (Gmelin);  Nagasaki,  Hakata. 

7a.  SiegoMotna  Miiller  and  Henle. 

7a.   Tigrinum  (Gmelin);  not  seen. 

Family  VI.  Carchariid-«. 

8.  MnsU'lus  Cuvier. 

8.  manazo  Bleeker;  Hoshizame;  Hakodate,  Aomori,  Matsushima,  Tokyo,  Misaki, 
Kobe,  Onomichi,  Hiroshima,  Hakata. 

9.   Triahis  Muller  and  Henle. 

9.  sryllinrn  Miiller  and  Henle;  Korozame;  Tokyo,  Tsuriiga,  Onomichi,  Hakata. 

10.   GaleiLS  Rafinesque  ( Galeorhimis  Blainville) . 

10.  jopontcMJs  (Miiller  and  Henle);   IVra^/itAa;  Nagasaki,  Onomichi,   Hiroshima. 

11.  Galeocerdo  Miiller  and  Henle. 

11.  tigrinus  Miiller  and  Henle;  Nagasaki. 
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12.  Prionace  Cantor. 

12.  glauca  Linnseus;  Misaki. 

13.  Carcharia9  Rafineeque  {Carcharhinwi  Blainville). 

13.  japonicus  (Schlegel) ;  M^rOy  Wanizame;  Hakodate,  Tokyo,  Wakanoura,  Kavir 

tana,  Nagasaki. 

14.  Scoliodon  Miiller  and  Henle. 

14.  kuicaudus  (MuUer  and  Henle);  not  seen. 

15.  ociiftM  (Ruppell);  not  seen. 

16.  walbeehmi  (Bleeker);  Nagasaki,  Kawatana. 

Family  VII.  SPHYRNiDiS. 

15.  Sphyma  Raiinesque. 

17.  zygttna  (Linnseus) ;  Shimokuzame,  Kagebuzame;  Misaki,  Wakanoura,  Nagasaki 

Family  VIII.  Alopiid.«. 

16.  Alopias  Kafinesque. 

18.  t^pes  (Gmelin);    Onogazame,   Nadebuhit   Nezumezame;    Tokyo,    Yokohama, 

Nagasaki. 

Family  IX.  Mitbukurinid.«. 

17.  Mit9ukurina  Jordan. 

19.  oivgtoni  Jordan;  Misaki. 

Family  X.  Lamnid^. 

18.  Imropm  Gill. 

20.  glauca  (Miiller and  Henle);  Aozame,  Morozame;  Matsushima,  Nagasaki. 

19.  Tximna  Cuvier. 

21.  comuhiea  (Gmelin);  not  seen. 

20.  Carcharodon  A.  Smith. 

22.  carcharias  (Linnaeus);  Misaki. 

Family  XI.  Cetorhinid^. 

21.  Cetorhinus  Blainville. 

23.  maximus  (Gunner);  Ubazame,  Tenguznme^  Bakazame^  Zozame;   not  seen,  bat 

reported  on  good  authority. 

Family  XII.  RniNBODONTiDiE. 

22,  Rhineodmi  A.  Smith. 

24.  typicus  Smith  (pentalineattiH  Kiehinoiiye) ;  not  seen. 

Order  III.  Tectospondyli. 

Family  XIII.  Squalid.k. 

23.  Squalus  Linnajus. 

25.  mUsuhirii  Jordan  and  Snyder;  Aomori,  Misaki,  Awa,  Kagorhima,  Boehu. 
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24.  Lepidorhiniut  Bonaparte 

26.  foliaceus  (Gunther);  Misaki. 

25.  Deania  Jordan  and  Snyder. 

27.  eglantina  Jordan  and  Snyder;  Totomi  Bay. 

26.  Zameun  Jordan  and  Fowler. 

28.  gquamulomui  (Gunther);  Misaki. 

27.  Etmopterua  Rafinesque. 

29.  lucifer  Jordan  and  Snyder;  Bozuzame;  Misaki. 

28.  Centromfllium  Muller  and  Henle. 

30.  riUeri  Jordan  and  Fowler;  Misaki. 

Family  XIV.  DALATiiDiB. 

29.  Dalatiag  Rafinesque. 

31.  lichfi  (Bonnaterre);   Yoraizame;  Misaki. 

30.  Somnioswi  Le  Sueur. 

32.  muTor/pA^j/M«  (Bloch  and  Schneider);  Tokyo. 

Family  XV.  PmsrioPHORiDiE. 
31.  Prvftiophorus  Muller  and  Henle. 

33.  japanieus  Gunther;  Nokoffirizame^  Hokobuka^  Daujxrizame,  Aomori,  Nagasaki. 

Family  XVI.  SauATiNiDiK. 
32.  Squathia  Dum^ril. 

34.  japonica  Bleeker;  TengaizamCy  Kasiizamey  Kirrozame;  Nagasaki,  Kobe. 

Order  IV.  Batoidki. 

Family  XVII.  Rhinobatid^.. 

33.  Rhina  Bloch  and  Schneider. 

35.  nncyclo9lomus  Bloch  and  Schneider;  Kinkwazan,  Matsuwhima  Bay. 

34.  Rh^ncho^Hsius  Muller  and  Henle. 

36.  djiddengis  (ForekAl);  Tongariy  Kotahiozu,  KasukUf  Shinomki,  Sakafute;  Onomi- 
chi,  Hiroshima,  Hakata,  Tsuruga.         • 

35.  Rhinobatus  Bloch  and  Schneider. 

37.  BcMegeli  Muller  and    Henle;    Sakaiazavie;    Tokyt),    Wakanoura,    Onomichi, 
Hakata,  Nagasaki. 

38.  polyophthaimug  Bleeker;  Wakanoura,  Hiroshima,  Hakata,  Nagasaki. 

Family  XVIII.  Rajida^:. 
36.  DuicofnUwi  (iarman. 

39.  «>iCTi*w  (Bloch  and  Schneider);  Vchiwazame;  Hiroshima,  Wakanoura.  * 
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«S7.  Raja  Liniueus. 

40.  t/«o/r<ir/iy^  <iunther;  not  seen. 

41.  ftuicft  (iarman;  not  seen. 

42.  Hwerdtrrotn-ti  Bleeker;   Sehiiu;  Tokyo,  Nagasaki,  Kobe,  Wakanoura,  Hakodate, 
48.  kenajei  Schlegel;  Knioei,  Gengieiy  Kastibe^  Iffoei,  Renlin;  Misaki,  Tokyo,  Waka- 

noura,  Kol)e,  THuruj?a,  Nagasaki. 

44.  tengu  Jonlan  and  Fowler;  Terig^iei;  Aomori,  Hakodate,  Mataushima. 

Family  XIX.  NARtx>BATiDj5. 
38.*  Astrape  Miillerand  Henle. 

45.  jafHmicii  Sthlegt^l;  Shihireri;  Wakanoura. 

Family  XX.  Dasvatidjj. 
89.    I  yoloph  ? w  M  \\  1 1  er  and  I  lenle. 
40.  /wj«r»w  ( iannan ;  Jinutrnei;  Tokyo,  Kobe,  Hiroshima,  Hakata,  Wakanoura. 
40.   Dagyatia  Rafinenque. 

47.  kithlii  (Miillerand  Henk»);  Tokyo,  Misaki,  Hakodate,  Wakanoura,  Onomichi, 
Hiroshima. 

48.  ukajei  (Muller  and  Henle);  Akai^i;  Matsushima,  Tokyo,  Misaki,  Wakanoura, 
Onomichi,  Hironhima,  Tsuruga,  Hakata,  Kawatana,  Nagasaki. 

49.  zHfjfi   ( Muller   and   Henle);    Zngei;    Tokyo,    Kobe,    Wakanoura,    Onomichi, 
Hiroshima. 

50.  gerrardi  ((Jray);  iK)t  neen. 

41.   I^erophtea  Muller  and  Henle. 

51.  jap<niira  (Schlegel);    TmfHikura?i,    YokoMiei;  Tokyo,  Wakanoura,    Hiroehinuk 
Hakata,  Kawatana,  Naga.saki. 

Family  XXI.  Mvliobatid.k. 

42.  MifliobatiH  Dum^ril. 

52.  tithijn   Bleeker;    Tohiei;    Hak<xlate,    Tokyo,  Onomichi,    Hiroshima,    Hakata, 
Nagasaki. 

58.  nieuhtfi  (Bloch  and  Schneider);  not  seen. 

Family  XXII.  Mobulii).«. 
48.  Mithula  Rafinesque. 

54.  japouint  (Miillerand  Henle);  Itoitmkiel;  Misaki,  Volcano  Bay. 

SulH*la.sa  HouH'EPHAU. 

Order  V.  Ohim.«roidei. 

Family  XXIII.   Rhinochimj5RID.k. 

44.  RhuHX'ldmtera  Ciarman. 

55.  jmrlfiru  (MitMukuri);  Kurihama,  Misaki. 

Family  XXIV.  CiiiM^RiD.K. 
45.   Chimsern  Linnaeus. 

56.  jthmiidsnui  Jordan  and  Snyder;  Ginzame;  Sagami  Bay,  Tpkyo..^^]^ 
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THE  CEREBRAL  FISSURES  OF  THE  ATLANTIC  WALRUS. 


By  PiERRK  A.  Fish, 

Of  Cornell  Universtity^  lihara,  Nfiv  ITork. 


Through  the  courtesy  of  the  oflScials  of  the  U.  S.  National  Museum 
there  were  sent  to  me,  for  examination  and  description,  two  walrus 
brains  obtained  for  that  institution  by  R.  Stein  at  North  Greenland, 
August  10,  1901.  The  specimens  had  been  preserved  in  a  fluid  of 
which  formaldehyde  was  apparently  a  constituent.  In  both  brains  the 
cerebellum  had  been  removed  by  a  sectit^n  through  the  brain  stem  at 
the  level  of  the  junction  of  the  optic  thalami  with  the  mesencephal,  so 
that  in  the  process  of  removal  the  epiphysis  (pineal  body)  remained 
attached  to  the  cerebellar  portion;  the  two  hemicerebrums  were  then 
divided  by  a  median  section. 

The  two  brains  diflfered  quite  markedlv  in  size,  the  one  being  but 
slightly  more  than  half  as  large  as  the  other.  The  smaller  of  the  two 
bmins  had  suffered  quite  material  mutilation  during  its  removal  from 
the  cranium,  a  considerable  portion  of  the  brain  substance  having  been 
lost  from  the  right  hemicerebruni.  In  the  process  of  hardening  all  of 
the  hemicerebrums  had  undergone  considerable  distortion.  The  mesal 
surface  in  each  case,  instead  of  being  relatively  flat,  was  very  dis- 
tinctl}"  convex  in  its  cephalo-caudal  direction,  and  on  this  account 
the  gyres  (convolutions)  and  fissures  of  the  lateral  aspect  were  closely 
crowded  together,  rendering  the  study  of  these  parts  more  difficult. 
On  this  account,  also,  it  was  decided  not  to  photograph  the  brains,  as 
the  relationship  of  the  parts  would  be  misleading  and  tend  to  cause 
error  and  confusion  to  the  observer.  The  figures  which  illustrate 
this  article  were  sketched  free-hand,  the  parts  at  the  same  time  being 
manipulatexl  so  as  to  l)ring  them  as  nearly  as  possible  to  their  normal 
relations.  By  carefully  verifying  each  part  on  the  brain  itself  as  the 
drawing  progressed,  it  is  believed  the  figures  may  be  a<^ceptcd  as 
representing  with  approximate  a(^curacv  the  normal  relationship  of 
the  more  important  parts. 

Weight, — Turner^'  gives  the  weights  of  three  walrus  brains  ''after 

a  Challenger  Reports,  Zoology,  XXVI,  188S,  pp.  89-134. 
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the  removal  of  the  membranes  and  hardening  in  spirit."  Brain  A 
weighed  24  ounces  7  drams  avoirdupois;  B  13i  ounces,  and  C.26 
ounces.  In  the  specimens  examined  1)}"  me  only  the  larger  of  the  two 
brains  was  weighed,  all  of  the  membmnes  having  been  removed  from 
the  cerebrum,  but  not  from  the  cerebellum  and  the  brain  stem  adja- 
cent to  it,  the  pia  and  arachnoid  still  adhering.  The  total  weight  of 
the  brain  under  these  conditions  was  29  ounces  avoirdupois.  The 
weight  of  the  cerebrum  without  the  pia  waa  22|  ounces,  leaving  a 
weight  of  6i  ounces  for  the  cerebellum,  oblongata,  mesencephal,  and 
epiphysis,  the  latter  having  adhered  to  the  cerebellum.  Turner  has» 
called  attention  to  the  remarkable  size  and  leaf-like  or  pyriform  shape 
of  the  epiphysis  (pineal  body)  in  the  walrus,  but  does  not  mention  its 
weight.  In  m}'  specimen  it  weighed  1  dram,  1  scruple,  and  3  grains, 
or  a  total  of  83  grains. 

FISSURES  AND  GYRES. 

The  olfactory  fissure  is  scarcely  represented;  a  slight,  short  depres- 
sion at  the  attachment  of  the  olfactory  peduncle  is  all  that  can  be  found. 
The  olfactory  bulbs  were  missing,  but  the  peduncles  have  about  the 
same  size  as  those  in  Callorhinus  and  Monachus,  and  are  relatively 
much  smaller  than  in  the  bear. 

The  rhinal  fissure  is  well  developed.  The  olfactory  peduncle  for 
most  of  its  length  lies  in  this  fissure.  At  the  base  of  the  peduncle 
the  rhinal  swerves  obliquel}'  in  a  caudo-lateral  direction  and  is  lost  in 
the  depths  of  the  sylvian.  It  reaches  a  considerable  depth  under  the 
presylvian  lobe  (sub-operculum). 

The  post  rhinal  is  represontt^d  upon  the  ventral  surface  as  a  short 
spur  or  outcrop  of  the  submerged  postica,  resembling  in  this  re.spect 
the  condition  found  in  Zalophus,  Callorhinus,  and  Monachus.  In  l^rsus 
and  Phocathe  post  rhinal  is  a  continuation  of  the  rhinal  caudad  of  the 
sylvian. 

Lateral  aHjyect.—  Th^.  sylvian  points  in  the  usual  dorso-caudal  direc- 
tion on  the  lateral  siu'face.  It  is  a  straight  fissure,  and  does  not  bifur- 
cate at  its  end.  It  measures  <l()  millimeters  in  length,  and  has  a  depth 
ranging  from  20  to  30  millimeters.  It  is  the  deepest  fissure  of  the  brain, 
extending  to  within  5  millimeters  of  the  lateral  ventricle  (pai'accele).  On 
opening  the  sylvian  fissure  one  sees  a  fissure,  the  presupersN'lvian,  quite 
near  the  lateral  surface  of  the  hemicerebrum.  The  two  fissures  run 
nearly  parallel  with  each  other,  l)ut  diverge  dorsally  where  the  presu- 
persylvian  becomes  an  ordinary  surface  fissure.  From  three  to  six  minor 
submerged  fissures  are  found  in  the  cephalic  wall  of  the  sylvian.  These 
pass  upward  toward  the  surface,  and  some  have  a  superficial  connec- 
tion with  the  presupersylvian,  but  the  majority  usually  do  not  appear 
upon  the  latenil  aspect  of  the  brain.  Submerged  minor  fissures  also 
appear  in  the  caudal  wall  of  the  sylvian.     These  in  general  have  the 
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same  form  and  direction  as  those  in  the  i*ephalic  wall.  One  striking 
exception  with  regard  to  the  direction  of  the  submerged  fissures  I  have 
called  attention  to  in  a  preceding  paper/'  This  fissure  I  have  compared 
with  the  postica.  It  corresponds  to  a  fissure  of  the  same  name  in  the 
feline  brain,  but  differs  in  this  instance,  in  that  it  is  submerged  in  the 
83'lvian.  Ursus,  Zalophus,  (yallorhinus,  and  Phoca  also  show  this  pecu- 
liarity. The  postica  differs  from  the  other  submerged  fissures  of  the 
sylvian  by  extending  in  a  direction  at  nearly  right  angles  to  them,  that 
is,  dorso-ventrally,  paralleling  approximately  for  a  short  distance  that 
of  the  sylvian  itself. 

The  true  insula  is  but  scarcely  developed  in  the  walrus,  and  appears 
merely  as  a  slight  elevation  in  the  bottom  of  the  sylvian  fissure.  The 
submerged  gyre  foniied  by  the  postica  fissure  may  easily  be  mistaken 
for  a  well-developed  insula,  as  it  has  approximately  a  suitable  location. 
Whether  the  submerged  gyre  later  forms  a  closer  relationship  with  the 
true  insula,  and  is  the  precursor  of  the  more  complicated  insula  found 
in  the  higher  forms,  is  a  question  that  can  not  be  answered  here. 
Ziehen  *  describes  in  the  walrus  a  well-developed  insula  divided  by  fis- 
sures into  three  gyres. 

Superf^ylvlan  ^fiHHure, — This  fissure  arches  around  the  distal  end  of 
the  sylvian  in  the  usual  way.  Its  frontiil  portion^ — the  presupersyl- 
vian — passes  close  to  the  sylvian,  converging  gradually  until  near  the 
base  of  the  sylvian  the  presupersylvian  becomes  a  submerged  fissure, 
cropping  out  later  to  a  slight  extent  upon  the  ventral  surface.  There 
is  no  evidence  of  a  shallow  or  vadum  indicating  a  separation  of  the 
presupersylvian  and  the  supersylvian  proper,  as  sometimes  occurs  in 
the  fur  seal.  In  Phoca  the  two  fissures  are  entirely  distinct  and  are 
without  evidence  even  of  a  supeiiicial  connection.  In  the  walrus  the 
iwo  fissures  are  continuous  w4th  each  other,  as  in  the  dog  and  bear, 
and  the  differentiation  is  therefore  an  arbitrary  one. 

Perhaps  the  most  puzzling  feature  regarding  the  fissures  of  this 
specimen  of  the  walrus  brain  is  the  relationship  of  the  supersylvian 
with  the  postsupersylvian.  The  conditions  appear  very  much  as  in 
the  brain  of  the  sea  lion  (Zalophus).  The  apparent  postsupersylvian 
is  four  times  as  far  removed  from  the  sylvian  as  is  the  presupersylvian. 
In  this  wide  area  l)etween  the  sylvian  and  postsupersylvian  Zalophus 
shows  a  few  minor  fissures  extending  horizontally.  In  the  walrus 
there  are  also  minor  fissures  present  in  this  area  but  also  a  fairly  well- 
developed  fissure  nearly  vertical  in  its  direction,  almost  connecting 
with  the  supersylvian  on  the  right  hemicerebrum,  but  totally  discon- 
nected on  the  left  hemicerebrum.  This  vertical  fissure  seems  to  be  too 
well  developed  to  be  classed  with  the  minor  fissures  and  its  position 
and  relations  suggest  the  possibility  of  its  being  a  poorly  developed 

<*Fiflh,  The  Brain  of  the  Fur  Seal  {Callorhmiis  unnnns),  Report  of  the  Fur  Seal 
Investigation,  1896-97,  pt.  3,  pp.  21-40. 
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and  disconnected  postsupersylvian  fissure.  In  the  cat  there  is  usuallj 
a  disconnection  between  the  supersylvian  and  postsupersjivian,  and 
occasionally  this  disconnection  is  seen  in  Callorhinus  and  Monachus. 
On  the  other  hand,  the  verticnil  fissure  is  much  shallower  than  the 
supersylvian,  and  the  latter  is  continuous  with  a  deep  and  well- 
developed  fissure  apparently  corresponding  with  the  postsupersvIviaB 
of  the  sea  lion,  Phoca,  hear,  and  dog. 

The  matter  is  further  complicated  by  the  fact  that  if  this  be  regarded 
as  the  postsupersylvian,  it  is  longer  than  usual,  since  it  passes  down 
from  tiie  lateral  surface  and  appears  upon  the  ventml  aspect,  and  lies, 
in  part,  in  the  situation  generally  occupied  by  the  ectolateral  fiissure. 
The  ectolateral  generally  occupies  a  position  between  the  postsuper- 
sylvian and  lateral  fissures;  sometimes  it  connects  with  the  lateral,  but 
rarely  with  the  postsupersylvian,  although  such  a  connection  w^as  once 
observed  by  me  on  the  hemicerebrum  of  a  3^oung  fur  seal.  The  exam- 
ination of  a  number  of  brains  shows  that  the  ectolateral  is  a  more 
variable  and  inconstant  fissure  than  the  ix>stsupersylvian,  and  in  the 
present  specimen  of  the  walrus  brain  it  seems  safer  to  infer  that  the 
postsupcM'sylvian  and  ectolateral  have  run  together  to  form  a  long 
and  continuoiLs  fissure  a,nd  that  the  vertical  fissure  above  mentioned  is 
an  unusually  well-developed  minor  fissure.  In  the  sea  lion,  where  this 
region  is  so  similar  to  that  of  the  walrus,  the  postsupersylvian  is  a 
shorter  fissure  and  is  entirely  disconnected  from  the  ectolateiul. 

The  syh^ian  gyre  is  that  arch-like  portion  of  the  cortex  around  the 
sylvian  fissure  included  within  the  boundary  line  formed  by  the  super- 
sylvian and  pre-  and  post-supersylvian  fissures.  The  cephalic  limb  of 
the  gyre  is  narrow  and  completely  submerged  in  the  ventral  third  of 
the  sylvian  fissure.  The  caudal  limb  has  a  much  greater  area,  being 
easily  four  times  as  wide  as  the  cephalic.  A  few  minor  fissures  branch 
out  from  the  sylvian  into  this  frontal  limb.  The  caudal  limb  has  a 
greater  number  of  these  fissures,  and  one  in  particular  is  developed  to 
such  an  extent  as  to  suggest  the  possibility  of  its  representing  the 
postsupersy  1  vian . 

Lateral  fi^nure, — This  fissure  is  unequally  developed  on  the  two 
hemicerebrums.  The  well-defined  arch  which  it  forms  in  some  car- 
nivorous and  seal  brains  is  not  well  represented  in  the  walrus.*  On 
the  left  hemicerebrum  it  is  apparently  an  interrupted  fissure;  vl  pli  th 
poMoge  or  fold  of  cortex  separates  it  a  little  in  front  of  the  level  of 
the  sylvian.  From  this  point  on  it  arches  forward  and  downward. 
Caudally  it  does  not  extend  beyond  the  level  of  the  caudal  end  of  the 
supersylvian.  On  the  right  hemicerebrum,  instead  of  arching  in  a 
caudal  direction  it  extends  toward  and  nearly  reaches  the  mesal  surface. 
A  short  fissure  having  the  direction  the  lateral  should  take  is  sep>aTat^ 
from  the  lateral  proper  by  a  narrow  pll  de  pa^m<je.  The  lateral 
fissure  of  the  sea  lion  accords  quite  closely  with  that  of  the  walrus,  in 
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that  its  cephalic  portion  is  much  better  developed  than  the  caudal. 
In  Ursus,  Callorhinus,  Phoca,  and  Monachus,  on  the  other  hand,  the 
lateral  is  the  longest  fissure  of  the  brain. 

Ansate  fismire. — No  distinct  line  of  separation  exists  in  the  walrus 
between  the  ansate  and  the  lateral,  and  the  separation  into  individual 
fissures  is  therefore  an  arbitrary  one.  A  like  condition  exisb*  in  the 
sea  lion,  bear,  and  dog.  In  Phoca,  Oallorhinus,  Monachus,  and  the 
cat  some  differentiation  exists. 

CoTond  fissure, — In  the  left  hemicerebrum  of  the  walrus  there  is 
no  line  of  demarcation  between  the  coronal,  ansate,  and  lateral  fissures, 
and  the  three  together  appear  as  a  long,  continuous  fissure  reaching 
over  upon  the  ventral  aspect.  On  the  right  hcmicere})rum  the  coronal 
is  an  independent  fissure,  being  separated  from  the  ansatt*.  by  a  pll  de 
passage  or  isthmus  H  millimeters  in  width.  On  ea<*h  hemisphere  the 
extent  of  the  coronal  upon  the  ventral  aspect  is  cjuite  remarkable. 
It  reaches  nearly  to  the  rhinal  fissure  just  in  front  of  the  sylvian. 
In  the  bear  and  sea  lion  the  relation  of  the  coronal,  ansate,  and  latei'al 
fissures  is  quite  similar  to  that  of  the  walrus. 

Supersylvlan  gyre. — ^This  gyre  surrounds  the  sylvian  gyre  and  is 
bounded  on  the  one  side  by  the  supersylvian  and  pre-  and  post- 
supersylvian  fissures;  on  the  other  side  by  the  coronal,  ansate,  and 
lateral  fissures,  and  caudo-venti-ally  by  a  fissure  which  corresponds,  in 
position,  to  the  medilateral  fissure.  The  frontal  and  dorsal  portions 
of  this  gyre  are  well  developed,  averaging  30  millimeters  in  width. 
Numerous  minor  fissures,  having  a  direction,  in  geneml,  perpendicu- 
lar to  the  l)oundary  fissures,  break  up  the  supersylvian  gyre  into  a 
nunil^er  of  secondary  gyres.  The  caudal  limb  of  the  supersylvian 
tapers  until  it  reaches  a  width  of  only  about  20  millimeters,  this  con- 
dition probably  being  due  to  the  extraordinary  width  (40  millimeters) 
of  the  sylvian  gyre  in  this  region. 

Ectolateral  fissure, — This  fissure  has  already  been  discussed  in  con- 
nection with  the  postsupersylvian  fissure.  In  the  allied  forms  studied 
the  ectolateral  -may  or  may  not  extend  over  to  the  ventnil  surface 
of  the  brain.  It  may  or  may  not  connect  either  with  the  lateral  or 
postsupersylvian,  or  lie  between  the  two  fissures.  The  fact  that  the 
postsupersylvian  does  not  as  a  rule  reach  to  any  extent  upon  the 
ventral  aspect  makes  it  seem  probable  that  if  the  ectolateral  is  at  all 
represented  upon  the  walrus  brain  it  has  fused  with  the  postsuper- 
sylvian. On  the  left  hemicerebrum  it  reaches  nearly  tt>  the  jwst- 
rhinal  fissure.  On  the  right  hemicerebrum  it  is  shortt^r  and  a  minor 
fissure  intervenes. 

Medilratefral fissure, — In  some  forms  the  name  is  particularly  appro- 
priate if  it  has  any  connection  with  the  relation  of  the  fissure  to  the 
median  and  lateral  aspects  of  the  hemicere])rum.  Its  situation  is 
never  very  far  from  the  edge  or  margin  separating  these  two  aspects. 
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In  Home  ca^es  it  lies  exactly  along  this  margin  (Monachus);  in  other 
cases  it  lies  partly  upon  the  lateral  and  partly  upon  the  mesal  Burfaee 
(Callorhinus),  or,  as  in  2^1ophus,  it  may  be  better  seen  upon  the 
mesal  aspect.  In  the  walrus  it  is  better  seen  upon  the  lateral  aspect 
On  the  left  liemic4^rebrum  it  arches  forward  to  the  vertex,  but  does 
not  quite  reach  the  mesal  margin.  At  this  point  another  fissure  55 
millimeters  in  length  continues  forward  from  the  mesal  margin  in  the 
same  direction  that  the  medilateral  would  take  if  it  were  longer.  The 
inference  is  that  it  is  properly  a  portion  of  the  medilateral  cut  off  by 
a  narrow  isthmus  of  the  cortex. 

Another  fissure,  70  millimeters  in  length,  separated  (from  the  fissure 
just  described)  by  an  isthmus  13  millimeters,  continues  forward  and 
downward  upon  the  mesal  aspect  as  far  as  the  cruciate  fissure,  and  has 
a  slight  superficial  connection  with  it.  The  appearances  indicate  that 
the  medilateral  on  the  left  hemicerebrum  is  divided  into  three  por- 
tions—the caudal  portion,  90  millimeters  long,  located  on  the  lateral 
surface;  the  middle  portion,  55  millimeters,  lying  in  the  margin  between 
the  mesal  and  lateral  surfaces;  and  the  cephalic  portion,  70  millimeters 
long,  lying  entirely  upon  the  mesal  aspect.  On  the  right  hemicere- 
brum the  medilateral  lies  upon  the  dorso-lateral  aspect  and  begins  far 
down  on  the  caudal  portion  of  the  hemicerebrum,  arching  upward  and 
forward  as  far  as  the  vertex.  It  lies  very  close  to  the  meso-later&l 
margin  but  recedes  from  it  gradually  until  the  vertex  is  reached.  It 
is  inteiTupted  at  this  point  by  a  cortical  isthmus  5  millimeters  wide. 
The  cephalic  portion  of  the  fissure  begins  a  little  mesal  to  the  termi- 
nation of  the  caudal  portion.  As  it  arches  forward  and  downward  it 
recedes  from  the  mesal  margin  and  extends  to  a  point  a  little  beyond 
the  cruciate.  Turner  <»  figures  the  medilateral  upon  the  lateral  aspect 
of  both  hemicerebrums  of  the  walrus  as  a  long  uninterrupted  fissure, 
quite  close  to  the  mesal  margin  caudally  but  receding  from  it  as  it 
arches  downward  and  forward.  In  my  specimen  the  medilateral  is 
divided  into  two  portions  on  the  right  hemicerebrum,  both  lying  on  the 
dorsolateral  surfat^e.  On  the  left  hemicerebrum  it  is  divided  into  three 
portions  and  the  frontal  portion  lies  upon  the  mesal  surface.  If  it 
were  a  continuous  fissure  it  would  be  by  far  the  longest  fiissure  of  the 
brain. 

Cruciate fimxtre, — ^This  fissure  just  cuts  through  the  mesal  margin 
and  extends  only  12  millimeters  upon  the  frontal  portion  of  the  lateral 
surface.  On  the  left  hemicerebrum  there  is  a  postcruciate  fissure, 
trii-adiate  in  form,  represented.  The  precruciate  is  not  well  repn^ 
sented  except  by  a  short  fissure  lying  in  the  mesal  margin,  which 
fuses  into  the  cruciate.  On  the  right  hemicerebnim  the  postcruciate 
is  not  represented  as  a  distinct  fissure.     It  may  have  become  fused 

"Report  on  the  seals  collected  during  the  voyage  of  H.  M.  S.  Challenger,  in  tl* 
years  1873-1876,  Zoology,  XXVI,  1888,  pp.  89-134. 
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ritb  the  medilateral,  which  at  this  point  has  a  superficial  connection 
^itb  the  cruciate.  There  is  no  distinct  evidence  of  a  precruciate 
ipon  this  heniicerebrum.  On  this  account  there  is  no  area  that  may  be 
orrelated  in  any  way  with  the  "Ursine  Lozenge"  thought  by  Mivart 
D  be  of  considerable  importance  in  showing  a  relationship  between 
he  seals  and  the  carnivora.  In  the  walrus  the  cruciate  area  is  quite 
imilar  to  that  of  Phoca.  In  Monachus  a  slight  or  rudimentary 
'Ursine  Lozenge"  may  be  detected.  In  Ursus,  Callorhinus,  and 
lalophus  the  "  lozenge "  is  well  developed.  The  sigmoid  gyre  sur- 
ounds  the  frontal  portion  of  the  cruciate  fissure. 

Su2>erorhital  fissure. — ^This  fissure  occupies  the  usual  position  upon 
lie  ventro-lateral  surface  of  the  frontal  portion  of  the  brain.  On  the 
)ft  hemicerebrum  it  is  about  50  millimeters  in  length.  It  arises  near 
le  rbinal  fissure  not  far  from  the  base  of  the  olfactory  peduncle.  It 
iirves  laterally  and  then  back  again  toward  the  mesal  aspect  so  that 
&  termination  is  covered  by  the  olfactory  bulb.  At  the  lower  third 
f  ittt  course  it  gives  off  a  short  and  very  superficial  lateral  branch. 
^n  the  right  hemicerebrum  the  fissure  is  very  similar  to  that  on  the 
5ft,  except  that  the  lateral  branch  is  much  smaller.  "* 

Lateral  gyre  (Mediolateral  convolution  of  Turner). — In  the  pres- 
dt  8i>ecimen  this  gyre  is  not  well  represented  upon  the  caudal  portion 
f  the  brain.  The  short  length  of  the  lateral  fissure  brings  about  the 
Dusual  condition  of  having  the  mediolateral  fissure  form  a  portion  of 
le  boundary  of  the  supersylvian  gyre.  In  this  case,  therefore,  the 
ledilateral  gyre  begins  well  up  toward  the  vertex  in  a  tapering 
tanner  and  gradually  becomes  wider  as  it  arches  toward  the  frontal 
3rtion  of  the  brain,  attaining  a  width  of  from  30  to  40  millimeters  in 
B  widest  parts.  Like  the  supersylvian  gyre,  it  contains  a  number  of 
inor  fissures. 

Marginal  or  sagittal  gyre. — On  the  left  hemicerebrum  this  is  a  very 
UTOW  gyre  and  is  represented  only  on  the  caudal  portion.  It  dLs- 
>pears  at  the  vertex.  This  disappearance  is  due  to  the  fact  that  the 
ontal  portion  of  the  interrupted  medilateral  fissure  lies  upon  the 
esal  aspect.  Two  or  three  ti*acos  of  minor  fissures  appear  in  the  left 
^g'ittal  gyre.     On  the  right  hemicerebrum  the  gyre  has  a  fair  width 

its  caudal  portion,  but  becomes  narrower,  until  at  the  vertex  it 
most  disappears,  but  it  gradually  widens  again  until  in  the  frontal 
>rtion  it  attains  the  width  of  17  millimeters.  On  this  hemicerebrum 
ere  are  a  number  of  quite  well-developed  minor  fissures  present, 
hich  in  almost  every  instance  extend  over  upon  the  mesal  surface. 
J^e  and  post  sylman  areas. — ^The  post  sylvian  region  comprises  the 
lusually  wide  caudal  limb  of  the  s^^lvian  gyre,  the  supersylvian  gyre, 
id  the  narrow  marginal  (or  sagittal)  gyre.  The  presylvian  region 
eludes  the  very  narrow  frontal  limb  of  the  sylvian  gyre,  and  the 
ide  frontal  limbs  of  the  supersylvian  and  medilateral  gyres.  On  the 
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right  hemicerebrum  the  marginal  gyre  should  he  included.  The  p^^ 
sylvian  has  a  greater  area  than  the  postsylvian  region.  The  former  is 
made  up  mostly  of  the  medilateral  and  supersylvian  gyres  and  the 
latter  by  the  sylvian  and  supersylvian  gyres. 

ME8AL  ASPECT. 

I rippixtamiydl  fissure, — This  occupies  the  usual  position.  It  is  sea 
arching  from  the  splenium  of  the  callosum  around  the  optic  thalamv 
to  the  tip  of  the  pyriform  or  temporal  lobe. 

CalloHal  fiamre, — As  its  name  indicates,  it  is  closely  related  toth 
callosum.  It  separates  the  callosum  from  the  adjacent  cortex.  Iti 
deepest  in  the  region  of  the  splenium  and  gradually  grows  shallow« 
until  as  it  curves  around  the  genu  it  becomes  flush  with  the  surface. 
On  the  right  hemicerebrum  it  diverges  somewhat  from  the  germ  d 
the  callosum. 

S2)hnlal  finmre. — This  fissure  is  well  developed  in  the  walrus  aai 
occupies  the  usual  position  upon  the  tentorial  surface  of  the  brain.  8 
arches  upward  and  forward,  curving  around  the  splenium  on  the  nied 
surface.  On  the  right  hemicerebrum  it  is  a  continuous  tissure  ai« 
extends  as  far  as  the  frontal  portion  of  the  callosum;  it  then  extends 
upward  almost  vertically  nearly  to  the  dorsal  margin  of  the  hemicei* 
brum.  On  the  left  hemicerebrum  the  fissure  is  interrupted.  Its  tea 
torial  portion  stops  at  the  level  of  the  splenium.  The  mesal  porti« 
begins  as  two  small  superficial  fissures  converging  in  a  fork-like  mai 
ner  to  form  the  mesal  splenial  proper.  At  the  level  of  the  genu  i 
terminates  in  a  fork,  the  lower  branch  passing  nearly  to  the  frontt 
margin  of  the  hemicerebrum.  In  neither  case  did  the  splenial  co 
nect  with  the  cruciate,  as  described  by  Turner  in  his  specimens.  0 
the  right  hemicerebrum  there  was  a  slight  indication  of  a  superficii 
connection,  but  a  submerged  gyre  or  buttress  shut  ofL  any  fre 
communication. 

irqyjyocampal  gyre, — This  gyre  lies  upon  the  tentorial  surf  ace  of  th 
brain.  It  forms  the  most  of  the  mesal  portion  of  the  p3'rif orm  or  hip 
pocampal  lobe.  It  takes  the  same  general  direction  as  the  hippocampi 
fissure  (which  forms  its  cephalic  or  inner  boundary),  arching  upwafl 
to  the  level  of  the  splenium.  Its  caudal  boundary  is  formed  by  tb 
tentorial  portion  of  the  splenial  fissure.  The  hippocampal  gyre  aver 
ages  15  millimeters  in  width  and  possesses  a  few  minor  fissures,  whid 
in  the  main  are  oflPshoots  from  the  splenial  and  have  a  horizontal  dire* 
tion.  On  the  left  hemicerebrum,  lying  in  the  hippocampal  gyre  ju^ 
caudal  to  the  splenium,  is  a  very  shallow  sulcus  corresponding  in  poa 
tion  to  the  fissura  sublimica  of  Kiikenthal.  It  is  not  noticeable  upoi 
the  right  hemicerebrum. 

Callosal  gyre, — ^This,  as  the  name  indicates,  lies  just  dorsal  to  4 
callosum.     It  is  a  narrow  gyre  and  its  average  width  is  about  10  miB 
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meters.  Only  one  or  two  faint  traces  of  minor  fissures  are  evident. 
It  is  the  simplest  gyre  of  the  brain  and  is  continuous  with  the  hippo- 
campal  gyre  around  the  splenium  of  the  callosum. 

I^esple7iial  jhmire, — This  fissure  is  not  well  represented  on  either 
hemicerebrura  of  the  walrus.  On  the  right  hemicerebrum  a  shallow 
and  short  vertical  fissure  may  indicate  it.  On  the  left  hemicerebrum 
the  only  representative  of  it  would  be  the  upper  branch  of  the  frontal 
portion  of  the  splenial.  Neither  Turner  nor  Ziehen  figures  or  describes 
its  presence.  The  fissura  sublimica  anterior  is  not  shown  at  all  unless, 
IS  in  Kukenthal's  diagram,  it  is  confused  with  the  cruciate. 

PosUplenicd  fissure. — In  Phoca  and  Callorhinus  the  tentorial  portion 
jf  the  splenial  terminates  in  a  bifurcation,  the  caudal  horizontal  branch 
3f  which  is  called  the  post  splenial.  This  is  not  the  case  in  my  speci- 
men of  the  walrus  brain.  Respecting  this  region  in  the  walrus,  Turner 
jaj-s: 

Behind  and  below  the  end  of  the  epechnen  the  splenial  fissure  gave  off  a  postero- 
lorizontal  fissure,  which,  running  horizontally  backward,  extended  almost  to  the 
X)0terior  border  of  the  hemisphere.  «  *  «  The  post-splenial  fissure  of  Krueg 
ras  situated  behind  the  ascending  part  of  the  splenial  fissure  and  ran  backward  and 
ipward  nearly  to  the  i>osterior  border  of  the  hemisphere  below  the  postero-horizontal 
issure.  It  was  separated  from  the  splenial  fissure  by  the  splenial  convolution,  which 
B  consequently  bounded  in  front  by  the  splenial  and  behind  by  the  post-splenial 
Issnre. 

On  the  left  hemicerebrum  of  my  specimen  there  is  a  small  fissure 
f5  millimeters  in  length  which  corresponds  in  position  to  the  postero- 
lorizontal  of  Turner.  On  the  right  hemicerebrum  a  mere  spur  5 
nillimeters  long  from  the  splenial  represents  it. 

With  regard  to  the  post  splenial  there  is  found  on  the  right  hemi- 
cerebrum a  well-developed  vertical  fissure  branching  out  of  the  splenial 
lot  far  from  its  tentorial  origin.  This  I  regard  as  the  post-splenial 
Lssure,  although  its  direction  is  vertical  and  not  horizontal.  On  the 
eft  hemicerebrum  there  is  no  connection  between  the  splenial  and 
rhat  I  regard  as  the  post  splenial.  The  fissure  is  not  so  well  devel- 
oped as  that  described  by  Turner,  unless  in  my  specimen  it  is  an  iuter- 
upted  fissure.  An  unnamed  but  well-developed  fissure  extending 
lorsally  is  separated  from  what  I  consider  the  post  splenial  by  a  cortical 
gthmus  of  only  4  millimeters'  width.  The  appearances  suggest  an 
Qterrupted  fissure.  Turner  does  not  describe  any  connection  between 
he  pjost-splenial  and  splenial  fissures,  but  calls  the  intervening  space 
he  splenial  convolution  (gyre). 

Marginal  fissure, — In  Zalophus,  Phoca,  and  Callorhinus  this  is  a 
rell-developed  fissure  lying  between,  and  approximately  parallel  with, 
he  splenial  and  medilateral  fissures.  It  seems  to  correspond  in  many 
ases  with  the  suprasplenial  fissure  of  Krueg,  and  in  some  special  cases 
rith  the  combined  post  and  supra  splenial  of  the  same  author.  In 
he  walrus  the  marginal  is  not  especially  well  develop^Slzed  bPBi(b(3l^lc 
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hemicerebrums  there  is  a  fair-sized  fissure  occupying  the  proper  loca- 
tion. The  appearances  are  very  suggestive  of  those  in  Monacbu^, 
where  the  fissure  is  relatively  short  and  undeveloped  and  sometime 
appears  interrupted.  On  the  left  hemicerebrura  where  the  splenial  \t 
interrupted  there  is  a  fissure  dorsal  to,  and  running  parallel  with,  the 
callosal  portion  of  the  splenial.  From  its  position  the  name  supn- 
splenial  would  be  very  appropriate,  although  in  some  respects  it  differv 
from  Krueg's.     On  the  right  hemicerebrum  it  is  not  represented. 

Marginal  gyre. — ^This,  in  general,  refers  to  the  cortical  area  lying 
between  the  splenial  and  medilateral  fissures,  and  would  therefore 
include,  in  the  walrus,  the  dorsal  margin  of  the  hemicerebrum,  oo 
account  of  the  extended  development  of  the  medilateral  fissure. 
What  I  have  described  as  the  marginal  fissure  lies  within  this  gyre, 
and  the  name  therefore  seems  appropriate. 

Collateral  fissure, — ^This  fissure  appears  upon  the  tentorial  surface, 
and  is  perhaps  best  seen  on  the  ventral  or  mesai  aspect.  Its  form  is 
somewhat  arched,  and  it  lies  ventrally  to  the  origin  of  the  splenial. 
It  begins  not  far  from  the  hippocampal,  and  its  termination  caudallj 
is  usually  more  or  less  closely  associated  with  either  the  lateral  or 
medilateral  fissure,  so  that  in  some  cases,  at  least,  it  may  appear  upon 
the  ventro-latei-al  aspect  of  the  hemicerebrum. 

Genual  fissure. — This  is  commonly  a  shallow  fissure,  lying  in  front 
of  and  is  more  or  less  closely  associated  with  the  genu  of  the  callosum, 
from  which  fact  it  takes  its  name.  It  is  found  in  both  hemicerebrums 
of  the  walrus.  On  the  left  it  has  a  short  frontal  branch  which  con- 
nects superficially  with  an  unnamed  minor  fissure.  On  the  right  hemi- 
cerebrum it  is  farther  removed  from  the  genu,  and  ventrally  it  fuses 
with  the  rostral  fissure. 

Rostral  fissure. — This  is  also  a  shallow  fissure  and  lies  nearer  to  the 
frontal  margin  of  the  hemicerebrum.  On  the  left  it  is  a  straight  fis- 
sure 30  millimeters  long.  On  the  right  hemicerebrum  it  is  of  the 
same  length,  and  its  dorsal  end  reaches  the  margin.  On  account  of 
the  convergence  of  the  rostral  and  genual  fissures  the  basal  or  ventral 
third  represents  a  combination  of  these  two  fissures. 

The  lateral  ventricle  (para/^oele). — On  removing  the  dorsal  portion  of 
the  hemicerebrum  just  dorsal  to  the  callosura  the  lateral  ventricle  is 
revealed.  The  cavity  dips  cephalo-ventiiid,  ending  blindly,  to  form  the 
precornu;  it  also  dips  caudo-latero-ventrad  to  form  the  medicomu. 
The  striatum  (caudate  nucleus)  is  a  convex  and  well-defined  body 
forming  the  most  of  the  floor  and  lateral  side  of  the  precornu.  Paral- 
lel with  the  oblique  caudal  margin  of  the  striatum  is  the  timbrial  mar- 
gin of  the  hippocamp,  which,  extending  down  into  the  medicomu, 
forms  with  the  hippocamp  the  floor  of  this  cavitv.  Between  these 
two  margins  (striatum  and  fimbria) — the  rima  (great  transverse  fissure), 
the  choroid  (para)  plexus — a  continuation  of  the  velum  enters  the  floor 
of  the  medicomu.     The  rima  is  narrow  and  .  the^  1^|^uj$  does  not 
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appear  at  all  in  the  floor  of  the  ventricle.  A  slight  caudal  projection 
of  the  cavity,  at  the  beginning  of  the  medicornu,  extending  just 
beyond  the  level  of  the  splenial  fissure,  represents  the  postcornu.  In 
his  dissection  of  the  walrus  brain,  Turner  shows  no  indication  of  a 
postcornu,  but  in  the  text  he  states:  "Where  the  cavity  of  the  ven- 
tricle curved  downward  and  outward  into  the  horn,  an  indication  of  a 
recess  was  seen  in  its  posterior  horn,  but  it  did  not  amount  to  a  cornu 
and  there  was  no  elevation  which  could  be  called  a  hippocampus  minor." 
In  Ursus  there  is  no  postcornu.  In  Callorhinus  a  slight  caudal  spur  of 
the  cavity  indicates  its  position.  Zalophus  was  not  examined  in  this 
region..  In  Monachus  there  is  a  fairly  well-developed  postcornu. 
Murie  describes  a  well-developed  postcornu  in  the  Manatee  and  Otaria, 
and  in  both  a  well-developed  hippocampus  minor  or  calcar.  In  PJwca 
"i^itidina  the  postcornu  is  relatively  large,  and  the  hippocampus  minor 
is  well  developed,  being  correlated  with  the  splenial  fissure  and  making 
of  it,  for  a  portion  of  its  course  at  least,  a  total  fissure. 

Terminology, — A  difficulty  of  some  importance  is  the  selection  of 
the  terms  to  be  employed  in  the  description  of  the  fissures  and  gyres, 
particularly  in  the  brain  of  the  Pinnipedia,  where  tha  literature  is  not 
especially  abundant.  The  litei'atnre  on  the  carnivorous  brain  is  more 
extensive,  but  as  many  authors  have  employed  terms  of  their  own 
without  reference  to  the  nomenclature  used  by  others,  some  confusion 
has  naturally  resulted.  It  has  therefore  seemed  best  in  the  present 
case  not  to  follow  the  terminology  of  any  one  author,  but  to  use  those 
terms  which,  by  their  special  fitness,  seemed  most  appropriate.  On 
this  account  the  priority  of  terms  has  not  been  especially  considered, 
for  in  some  cases  later  investigations  have  shown  that  some  of  the 
earlier  terms  were  not  the  best  to  use  in  considering  the  homologies 
between  the  various  forms. 

Some  of  the  more  common  synonyms  of  the  names  of  the  various 
fissures  used  in  this  article  are  as  follows:  The  supersylvian  is  very 
commonly  called  the  supras^dvian.  Turner  and  Gratiolet  have  appar- 
ently confused  this  fissure  with  the  lateral  in  Phoca.  I  have  preferred 
the  term  postsupersylvian,  as  used  by  Krueg,  Turner,  and  others,  to 
postsylvian,  as  recommended  by  Owen  and  Wilder.  The  term  pre- 
supersylvian  has  been  introduced  to  apply  to  what  is  commonly 
described  as  the  anterior  or  frontal  portion  of  the  supersylvian  or  the 
ectosylvia  antica  of  Ziehen.  The  superorbital  of  Flower  and  Wilder 
is  preferred  to  the  intraorbital  of  Turner  and  Langley .  This  fissure  has 
also  been  designated  as  the  presylvian  by  Krueg  and  others.  The 
term  presylvian  has  also  been  applied  by  some  writers  to  describe  what 
commonly  appears  to  be  the  coronal  fissure.  Cruciate  is  retained,  as  is 
done  by  most  writers,  although  frontal  fissure  is  the  term  originally 
suggested  by  Owen.  I  have  also  employed  the  term  marginal  fissure, , 
as  used  by  Owen  and  Wilder,  instead  of  suprasplenial,  as  used  by  Krueg 
and  Turner.  Digitized  by  ^OOQ IC 
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SUMMARY. 

After  obliterating  the  numerous  minor  fissures  and  the  branches  of 
the  principal  fissures  from  the  cerebrum  of  the  walrus  there  is  lefts 
very  good  fissural  pattern  resembling,  in  general,  the  typical  arrange- 
ment of  the  fissures  in  the  brain  of  caraivorous  animals.  As  in  the 
cat,  dog,  and  bear,  the  presylvian  area  is  greater  in  length  than  the 
postsylvian.  In  the  sea  lion  the  two  areas  are  about  equal.  In  Mon- 
achus,  Callorhinus,  and  Phoca  the  postsylvian  area  is  longer  than  the 
presylvian. 

The  epiphysis  is  very  highly  developed  in  the  walrus,  and  in  the  seaU 
it  is  much  better  developed  than  in  carnivora.  The  olfactory  bulbs 
and  peduncles  resemble  those  of  the  seals  and  do  not  attain  as  relatively 
great  development  as  in  carnivora.  The  postrhinal  resembles  the  coo- 
ditions  in  Zalophus,  Callorhinus,  and  Monachus.  The  fissure  postica 
resembles  that  of  Ursus,  Zalophus,  Callorhinus,  and  Phoca.  The 
supersylvian  resembles  that  of  the  dog  and  bear.  The  postsupersyl- 
vian  is  correlated  more  closely  with  that  of  Zalophus  than  in  any  of 
the  other  forms  studied.  The  ectolateral,  by  fusing  with  the  pc^t- 
superylvian,  differs  from  any  of  the  other  forms.  The  lateral  fissure 
corresponds  with  Zalophus  in  that  it  is  relatively  shoil.  The  ansat^ 
fissure,  resembles  the  condition  found  in  Zalophus,  Ursus,  and  Quiis. 
The  coronal  is  quite  similar  to  that  in  Ursus  and  Zalophus.  The 
medilateral  differs  from  that  of  the  other  forms  in  that  it  is  interrupted: 
if  considered  as  a  continuous  fissure  it  would  be  the  longest  fissure  of 
the  brain.  The  cruciate  resembles  the  conditions  found  in  Phoca  and 
Monachus.  The  splenial  accords  more  closely  with  the  conditions 
found  in  Zalophus  and  Monachus.  The  marginal  fissure  resembles 
that  of  Monachus;  it  is  not  especially  well  developed.  The  develq)- 
ment  of  the  postcornu  suggests  a  condition  between  that  found  in 
Callorhinus  on  the  one  hand  and  Monachus  on  the  other. 

As  a  matter  of  convenience,  a  table  of  the  more  important  regions 
in  the  representatives  of  the  different  groups  examined  is  herewith 
appended: 


No. 


Region. 

Ureufl. 
Present 

Callorhinus. 
Present 

Zalophus. 

Rosmarus. 

Monachuj*. 

Phoca- 

Subfiw*ure 

Present ' 

Present 

Not  very 

Presenu 

poHtiea(?). 

distinct 

PoHtrliinal.. 

Continua- 

Connects 

Connects 

Connects 

Mere  trace. 

Contlnnfr 

tion       of 

with  i>os- 

with  p<\s- 

with  poH- 

verv    su- 

tlon Qi  rt«! 

rhinal, 

tiea. 

tica. 

tica. 

perficial. 

nal. 

e  X  c  e  p- 

connec- 

tionally 
poflttea. 
Continuous 

tion  with 

postica. 

Continuous. 

Presuper- 

Sometimes 

Continuous . 

Continuous. 

DiscomiMt 

sylvian. 

with    su- 
persyl- 
vian. 

d  i  .s  c  0  n- 
nected. 

ed. 

Po.Htmiper- 

Continuous 

May  or  may 

Continuous. 

Continuous. 

May  or  may 

U8aaIlT«fr 

aylvian. 

with      8U- 

p  e  r  8  y  1- 
vlan. 

not  be con- 
tinuous. 

not be con- 
tinuous. 

tinuoas. 
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5 

.|     Region. 

Ursus. 
Mostly  dor- 

Callorhinus. 



Dorsal 

Zalophus. 
Dorsal 

Rosmarus. 

Monachufl. 

Phoca. 

!  Precruciate. 

Presence 

Mesal    and 

Not    clearly 

I 

sal. 

doubtful. 

dorsal. 

shown. 

6  1  Cruciate.... 

Dorsal 

Dorsal 

Dorsal 

Mesal    and 
dorsal. 

Mesal    and 
dorsal. 

Mesal  and 
dorsal. 

7  1  Pc»tcniciate 

Present 

Present 

Present 

Sometimes 
not     dis- 
tinct. 

Rudimen- 
tary. 

Present. 

8  1  Medilateral. 

Prewnt 

Present 

Present 

Long    and 
d  i  H  c  o  n- 

Present 

A  series    of 

small   d\»- 

1 

neeted. 

connected 
Assures. 

9  ,  Man^nal... 

Absent 

Present 

Present 

Present 

Short,  inter- 
rupt ed 
fisBures. 

Present. 

0    Collateral  . . 

Absent 

Present 

Rudimen- 
tary. 
Not  many  . . 

Present 

Present 

Present. 

1  1  Minor  fis- 

Rare  

Quite     nu- 

Numerous.. 

Quite     nu- 

Quite     nu- 

sures. 

merous 

merous. 

merous. 

2  1  -Ursine 

Lozenge." 

3  1  Postcomu  . . 

Pn»sent 

Present 

Present 

Notdistlnct. 

Small 

Absent. 

Absent 

Rudimen- 
tary. 

(?) 

Small 

Fair  size 

Large. 

4  ,  C  a  1  c  a  r. 

Absent 

Absent 

(?) 

Absent 

Indistinct . . 

Very     dis- 

1     (Hippo- 

tinct. 

campus 

minor.) 

5 

Infflila 

Slight: 

Slight 

Slight 

Slight 

Slight 

Slight. 

6 

Pre     and 

Pre  sylvian 

Poatsylvian 

The  two 

Pre  sylvian 

Po8t8ylvian 

Poatsylvian 

post  sylvi- 

area lon- 

longer. 

areaj)  ap- 

area  lon- 

longer. 

longer. 

an  areas. 

ger. 

p  r  o  X  I- 
matel  y 
equal. 

ger. 
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EXPLANATION  OF  PLATES. 

CUM. 

=  Ansate  iisBure. 

ml. 

=  Medilateral  fissure. 

col. 

=  Calloeum. 

per 

—  Postcruciate  fissure. 

eg. 

=  Calloeal  gyre. 

ph. 

=  Postero-horizontal  fiasnie. 

H. 

=  Calloeal  fiflsure. 

prgpl. 

=  Presplenial  fiasore. 

col. 

=  Collateral  fissure. 

pru. 

=  Presupersylvian  fiasore. 

COT. 

=  Coronal  fissure. 

pspl. 

=  Poetsplenial  fissure. 

cr. 

=  Cruciate  fissure. 

p88. 

=  Postsupersylvian  fiasnre. 

el. 

=  Ei'tolateral  fissure. 

r. 

=  Rostral  fissure. 

9- 

=  (lenual  fissure. 

90. 

=  Superorbital  fisBure. 

h. 

=  Hippocampal  fissure. 

nd. 

=  Splenial  fissure. 

h.g. 

=  Hippocampal  gyre. 

»yl. 

=  Sylvian  fissure. 

I. 

=  Lateral  fissure. 

S8. 

=  Supersylvian  fissure. 

Ig. 

=  Lateral  gyre. 

9yLg, 

=  Sylvian  gyre. 

marg. 

=  Marginal  fissure. 

88.  g. 

=  Supersylvian  gyre. 

m.  g. 

=  Marginal  gyre. 

Plate  XXVIIl 

Fig.  1.  Lateral  aspect  of  the  left  hemicerebrum  of  Roamanu  ro8marus.  The  vaiioa 
fissures  were  sounded  and  the  numbers  represent  the  depth  in  millimeters  of  the  fi^ 
sure  at  that  point. 

Fig.  2.  lateral  aspect  of  the  right  hemicerebrum  of  Rosmartis  rosmarus.  The  nmi' 
bers  represent  the  sounding  of  the  fissures  as  in  fig.  1. 

Plate  XXIX. 

Fig.  3.  Mesal  aspect  of  the  left  hemicerebrum  of  Rosmarimt  ro8marfi8. 
Fig.  4.  Mesal  aspect  of  the  right  hemicerebrum  of  Rosmanis  rostnarus. 
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Lateral  Aspect  of  Brain  of  Walrus. 

For  explanation  of  plate  see  paoe  688. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


U.   S.    NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXVI     PL.  XXIX 


Mesal  Aspect  of  Brain  of  Walrus. 

For  explanation  of  plate  see  page  688. 
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DESCRIPTION   OF  A    NEW   SPECIES  OF   SCDLPIN   FROM 

JAPAN. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

Of  the  Leland  Stanford  Junior  University. 


In  the  present  paper  is  given  a  description  of  a  new  species  of 
Sculpin  belonging  to  the  genus  Cottunculus^  dredged  by  the  U.  S. 
Fish  Commission  steamer  Albatross  in  Japan. 

COTTUNCULUS  BREPHOCEPHALUS  Jordan  and  SUrks,  new  species. 

Head  2i  in  length  without  caudal;  depth  3i.  Dorsal  VI-16;  anal 
12.     Eye  4i  in  head;  maxillary  2^. 

Head  considerably  wider  than  deep,  flat  on  top;  the  nape  somewhat 
produced,  the  rostral  region  evenly  rounded;  jaws  equal  or  the  lower 
very  slightly  included;  maxillary  reaching  to  below  middle  of  eye; 
rather  sharp  villifoiin  teeth  in  moderate  bands  on  jaws  and  vomer; 
the  bands  of  equal  width  on  premaxillaries  and  mandible,  wider  in 
front  than  at  sides;  vomerine  patches  small,  narrower  than  those  on 
jaws,  and  having  a  wider  interval  between  than  that  between  pre- 
maxillary  bands.  Interorbital  space  wide  and  flat;  between  iris  2i 
in  head,  the  tone  only  half  as  wide.  Nostrils  ending  in  short  tubes, 
the  anterior  separated  from  theposterior  a  distance  equal  to  half  the 
length  of  eye.  Head  without  spines;  a  pair  of  very  slight  tubercles 
may  be  felt  between  eyes  and  one  on  upper  part  of  preopercle,  but 
the  occipital,  the  suborbital,  the  preopercle,  and  the  other  spines  as 
possessed  by  Oottimculus  7niet'ops  and  C.  tlumipsmii  are  entirely 
absent. 

Origin  of  dorsal  directly  above  upper  end  of  gill-opening,  the 
length  of  the  fourth  spine  4ri  in  head,  the  rays  toward  the  posterior 
end  the  longest,  2^  in  head,  the  tips  of  the  last  rays,  when  fin  is 
depressed,  reach  to  the  -rudimentary  caudal  rays,  or  slightly  beyond 
the  tips  of  anal  rays.  Origin  of  anal  midway  between  tip  of  lower  jaw 
and  anterior  third  of  caudal  rays,  its  posterior  or  longest  rays  a  little 
shorter  than  those  of  dorsal.    Pectoral  reaching  to  above  base  of  fourth 
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anal  ray,  its  upper  (>  rays  branched,  its  lower  (14)  rays  simple.  Length 
of  ventrals  2J  in  head.  Caudal  truncate,  rounded  at  its  outer  corners. 
Skin  entirely  smooth. 

Color  in  spirits:  Back  and  dorsal  dusky,  with  fine  blackish  points 
surrounding  light  spots;  under  parts  and  lower  fins  without  color, 
probably  pinkish  or  red  in  life;  a  row  of  6  or  7  large  light  spots  alon^ 
side  from  o[)ercle  flap  to  base  of  middle  caudal  rays;  light  clouded 


CxnTDNCULnS  BRBPHOCBPHALU8. 


areas  above  and  on  dorsal;  a  dusky  band  extending  downward  ami 
backward  from  eye,  and  some  dusky,  irregular  spots  on  opercle;  top 
of  head  colorless;  caudal  crossed  by  a  broad  band  of  dusky,  the  tip 
colorless.     Peritoneum  black;  inside  of  gill-covers  white. 

This  species  may  be  known  by  the  absence  of  blunt  spines  and  bv 
the  coloration. 

The  type  was  dredged  by  the  U.  S.  Fish  Commision  steamer  Alhatrr^ 
in  Suruga  Bay  in  94  fathoms.  Station  3704.  It  is  13  cm.  in  length, 
and  bears  the  number  50591,  U.S.N. M. 
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ON  THE  IDENTIFICATION  OF  A  SPECIES  OF  EUCALYPTUS 
FROM  THE  PHILIPPINES. 


By  Joseph  Henky  Maiden, 

Govenvment  Botanist  of  New  South  Wales  and  Director  of  the  Botanic  Gardens^  Sydney, 


In  the  Botany  of  the  United  States  Exploring  Expedition  during 
the  years  1838-1842,  under  the  command  of  Charles  Wilkes,  U.  S. 
Navy,**  there  is  given*  au  account  of  a  plant  found  near  Caldera, 
Mindanao,  one  of  the  Philippine  Islands.  Leaves  and  fruits  were 
available,  and  Asa  Gray  says,  "  I  thus  record  the  plant  under  the  name 
Eiic<ilyptit8  iriult! flora  Rich,  given  by  Mr.  Rich*^  in  the  collection." 

Bentham  refers^  to  this  specimen  in  the  following  words: 

A  fifth  species  of  Eucalyptus  from  a  still  more  distant  region,  Mindanao,  one  of  the 
Philippine  Islands,  is  described  by  A.  Gray  in  the  Botany  of  the  American  Explor- 
ing Expedition,  ^  under  the  name  of  E.  muUiJtora  Rich,  from  a  specimen  in  leaf,  and 
with  a  panicle  of  old  fruits  from  which  the  calyx  limb  and  operculum,  if  any,  are 
fallen  away  and  the  open  capsules  have  lost  all  their  seeds.  The  four-celled  (not 
three-celled)  capsule  is  the  only  character  leading  us  to  suppose  that  it  may  be  a 
Eucalyptus  rather  than  a  Tristania  or  a  Metrosideros.  No  mention  of  it  occurs  in 
Blanco's  Flora. 

It  will  thus  be  seen  that  the  very  identity  of  the  genus  of  this  plant 
was  doubted  by  an  eminent  authority. 

A  short  time  ago,  through  the  kindness  of  the  Secretary  of  the  Smith- 
sonian Institution,  Washington,  D.  C,  I  was  able  to  examine  Gray's 
specimen.  It  is  No.  25483  of  the  U.  S.  National  Herbarium,  and  as 
it  turns  out  to  be  identical  with  Kiuiolyptus  miudlniana  F.  v.  Miiller, 
E.  multlfl^ora  Rich,  must  fall  because  the  name  is  preoccupied  {E. 
jmUtiflora  Poiret,  probably  a  synonym  of  E,  pihilnriH  Smith).-^ 

a  Phanerogamia  by  Asa  Gray,  I,  1854. 

^  Page  554. 

c  William  Rich,  botanist  of  the  U.  S.  ship  Rdief.  In  Captain  Wilkes'  narrative 
Mr.  Rich's  name  is  given  as  one  who  made  an  excursion  from  Manila,  and  he 
speaks  of  ''our  botanical  gentlemen  botanizing  in  the  forests  of  Mindanao." 

«Joum.  linn.  Soc.  (Botany),  X,  p.  143. 

«  Page  554. 

/See  DC.  Prod.,  Ill,  p.  217,  under  E.  persicifolia  Ixnid. 
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There  are  so  few  Eucalypti  found  outside  Australia  that  the  question 
of  the  identity  of  one  found  beyond  the  limits  of  that  continent  is  of 
interest,  and  the  occurrence  of  the  genus  in  the  Philippines  is  now  set 
at  rest  and  doubtless  its  range  in  that  group  will  be  ascertained  by 
American  botanists. 

K  naudljiiana  F.  v.  Miiller  is  so  little  known  that  the  following 
notes  in  regard  to  it  may  be  acceptable.  It  was  described  by  MuUer 
in  the  Australasian  Journal  of  Pharmacy,"  under  the  title  of 
Description  of  a  hitherto  unrecorded  species  of  Eucalyptus  from  New 
Britain.  New  Britain  is  of  course  now  a  German  possession  under 
the  name  of  Bismarck  Archipelago. 

A  correspondent  in  that  group  writes  to  me: 

Eucalyptus  naudiniana  is  common  in  New  Pommem,  though  not  in  the  Ralam 
district,  where  I  live.  It  grows  especially  on  the  rivers,  from  the  coast  to  the  moun- 
tains, and  is  so  common  in  the  forests  that  two  sawmills  have  been  started  especiaUy 
for  this  timber.  The  timber  is  not  so  hard  as  the  Australian  Eucalyptus  but  still  a 
goo<l,  useful  timber. 

I  know  of  no  locality  for  the  species  other  than  that  indicated  in  this 
paper. 


aJuly,  1886. 
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SUPPLEMENTARY   NOTE    ON    BLEEKERIA    MITSUKURII, 
AND  ON  CERTAIN  JAPANESE  FISHES. 


By  David  Starr  Jordan, 

President  of  the  Leland  Stanfitrd  Jnnif/r  University, 


In  the  present  paper  are  given  a  few  notes  supplementary  to  different 
papers  on  Japanese  fishes  recently  published  in  these  Proceedings. 

EMBOLICHTHYS  MITSUKURII   (Jordan  and  Evermann). 

In  Notes  on  a  Collection  of  Fishes  from  the  island  of  Formosa,  in 
these  proceedings,^  Jordan  and  Evermann  have  described  a  new  species 
of  Ammodytoid  fish  from  Gimn,  Formosa,  under  the  name  of  Bleeh- 


r^^^r/^/ryjT^rry'rr^f 


Fig.   1.— EMBOLICHTHYS  MITSUKURII. 

eria  mitmihiirlL  This  species  differs  from  the  type  of  Bleekeria  in 
having  ventral  fins.  These  are  small,  jugular  in  position,  and  com- 
posed of  a  short  spine  and  three  slender  rays.  There  are  115  scales 
in  a  horizontal  series.  The  presence  of  ventrals  may  define  a  distinct 
genus,  Einhollckthys  Jordan  and  Evermann,  of  which  Bleekeria  mitmi- 
kurii  is  the  type.  The  presence  in  this  species  of  jugular  ventral  fins 
with  the  rays  fewer  than  I,  5,  shows  that  the  Ammodytldce  have  no 
affinity  with  the  Percesoces,  nor  with  the  extinct  family  of  Cobitopsidse. 
Their  place  must  be  near  the  Ophidiidse^  as  supposed  by  earlier  and 
some  recent  writers. 


«Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  333. 
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ZEN  ITEA  (Jordan  and  Fowler). 

In  the  review  of  the  Chmtodontided  and  related  families  of  fish^ 
found  in  the  waters  of  Japan  by  Messrs.  Jordan  and  Fowler,^  a  new 
species  of  Zeidse  is  described  from  Suruga  Bay,  Japan,  under  the  name 
of  Cyttopais  itea.     This  species  differs  from  the  type  of  Cyttopsw  (rosm) 


Fig.  2.— Zen  itea. 


in  having  the  ventral  rays  I,  9,  and  in  having  the  breast  flatand  broad, 
imperfectly  shielded.  This  is  the  type  of  a  new  genus,  Ztm  Jordan, 
the  species  standing  as  Zen  itea. 


HENIOCHUS  DIPHREUTES. 

In  the  same  paper*  a  Japanese  jfish  from  Wakanoura  and  Nagasaki 
is  described  under  the  name  of  Heniochics  waerolepidotiis.  From  this 
well-known  East  Indian  species,  the  Japanese  form  differs  in  having 
the  posterior  black  band  from  soft  dorsal  to  anal  not  extending  for- 
ward to  cover  the  anterior  part  of  the  anal  fin.  It  seems  to  be  a 
distinct  species,  which  may  receive  the  name  of  Heniochiis  diphreuttut 
efordan.  The  type  is  No.  7247,  Ichthyological  Collections,  Stanford 
University.  The  description  of  TIenhckm  macrolepidot'u^  Jordan  and 
Fowler*  applies  to  this  species.     The  accounts  given  by  Schlegel^  and 

«Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  519. 

«>Idem,  p.  542. 

c  Fauna  Japonica,  Poiss.,  1840,  p.  82,  pi.  xliv,  fig.  1. 
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by  Steindachner,^  refer  also  to  JTeniochtis  diphreutes.  Schlegel's  speci- 
mens, like  ours,  came  from  Nagasaki;  Steindachner's  came  from 
Kochi,  in  Shikoku.  Jffeniochtis  macrolepidotus  has  not  been  taken  in 
Japan. 

The  plate  here  given  is  drawn  by  Kako  Morita. 


Fio.  3.— Heni(k;hit8  diphrbutbs. 


TEUTHIS  DUSSUMIERI. 

The  specimens  of  Teuthw  recorded  from  Nafa,  Umesawa,  and  Misaki,* 
under  the  name  of  Teiithis  argentem^  seem  to  belong  to  Teuthis  diis- 
aiimieri  (Cuvier  and  Valenciennes).  There  are  several  Polynesian 
species  closely  related  to  this,  and  their  synonymy  is  much  complicated. 
The  larval  specimens  from  Hawaii,  named  Acanthurus  argenteus  by 
Quoy  and  Gaimard,  may  have  belonged  to  any  one  of  half  a  dozen 
species,  although  most  resembling  Teuthis  dvsfnirnierL  We  have  just 
such  specimens  from  Hilo,  and  as  we  can  not  positively  identify  them 


«  Fische  Japans,  II,  1883,  p.  24. 

ftProc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  553.- 9'^'"^^  ^^ 
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with  one  species  rather  than  another,  it  is  probable  that  argeniem 
should  not  be  used  for  any  species  of  Teuthis, 

CHASMICHTHYS  GULOSUS  (Guichenot). 

The  species  of  Goby  described  by  Jordan  and  Snyder  as  Chasmm 
misaklus^  was  earlier  named  Saeeostonui  gulosum  by  Sauvage.*  It  was 
then  made  the  type  of  the  genus  Succostania.  This  name,  as^  well  as 
the  first  name  suggested  by  us,  Chamnias^  is  preoccupied,  and  the 
genus  must  retain  the  still  later  substitute  name  of  ChasmU^hihy^. 
The  known  species  of  the  genus  are  Chastnichthya  gidosus  {niisaJdue) 
and  Chasmwhthya  dolichog7iath%i8, 

flProc.  U.  S.  Nat.  Mub.,  XXIII,  1901,  p.  761. 

6 Guichenot  MS.,  Bull.  Soc.  Phllom.,  VI,  1882,  p.  171;  Japan. 
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THE  USE  OF  THE  NAME  TORPEDO  FOR  THE  ELECTRIC 

CATFISH. 


B}'  TnEOix)RE  Gill, 

Honarary  Associate  in  Zooloffy. 


In  the  Proceedings  of  the  U.  S.  National  Museum  for  1895  (p.  161) 
the  name  Toi-pedo  was  revived  for  the  electric  catfish,  generally  known 
as  Malapterurus  eledricuH.  This  view  has  been  adopted  by  several 
authoi*s  (Jordan,  Evermann,  etc.)  and  doubtless  will  be  generally  by 
those  who  adhere  strictly  to  rules  of  priority.  It  has  already  been 
indicated  that  the  application  of  the  name  to  the  electric  rays  by  the 
ancients  was  secondary  and  not  primary,  and  that  the  term  was  as 
applicable  to  the  electric  catfish  as  to  the  electric  rays.  I  was  not 
aware,  however,  that  it  had  been  so  applied  by  any  other  than  Forsk&l. 
Recently  my  attention  was  accidentally  drawn  to  the  fact  that  in  1843 
Heckel  had  indicated  that  the  catfish  was  mentioned  under  the  name 
Torpedo  by  Atheneeus  and  Purchas. 

I  have  searched  in  vain  in  the  Deipnosophistae  of  Athenaeus  for  any 
mention  of  the  Torpedo  or  vdpKr]  which  could  be  referred  to  the  elec- 
trical catfish.  All  the  notices  found  (VII,  c.  95 ;  VII,  c.  120;  VII,  c.  140) 
relate  to  a  sea  fish,  avowedly  or  in  all  probability.  In  an  imperfect 
list  of  "the  chief  fish  found  in  the  Nile"  (VII,  c.  D2),  only  sixteen^ 
species  are  named,  but  it  is  remarked  that  *' there  are  also  a  great 
number  of  others."  Unfortunately  Heckel  has  given  no  reference  to 
the  chapter  of  Athenseus  which  led  him  to  suppose  that  reference  to  the 
catfish  was  meant;  his  only  citation  (in  the  Abbildungen  und  Beschrei- 
bungen  der  Fische  Syriens)  under  '"Athenieus"  is  m  a  chronological 
summary  of  authors  treating  of  Egyptian  fishes,  where,  in  a  list  of 
sixteen  species  (p.  218),  the  followmg  reference  is  made:  '^Torpedo. 
Malapterurus  electricus  LacepJf^^  In  the  systematic  list  of  species, 
under  Mdapterurm  eJectr!cm  (p.  230),  "Torpedo  At  hen  fern  T'  is  also 
named. 


«This  list  18  exclusive  of  species  which  Athenseus  had  just  before  mentioned  in  the 
same  chapter;  that  is,  the  LcdoSy  different  Coracini,  and  the  Mivotx.  Incidentally,  it 
may  be  added  that  Athenaeus  says  that  the  IaUos  **is  like  the  fish  called  the  Glanis, 
which  is  found  in  the  Danube ' ' !  The  Conunnl  doubtless  included  the  celebrated  Bolti 
{Tdapianilotica). 
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In  Purchas  Hih  Pilgrimes,  published  in  1625,  two  notices  of  the 
electric  catfish  or  Raad  of  the  Nile  appear. 

In  the  seventh  booke  Abyssinia,  called  then  Abassia,  is  described, 
and  a  notice  of  Abasnine  animals  is  given  (p.  1183). 

In  tbefe  Riuerp  and  Lakes  is  alio  found  the  Torpedo,  which  if  any  man  hold  in  bis 
hand,  if  it  ftirre  not,  it  doth  prodace  no  effect:  bat  if  it  moae  it  lelfe  neuer  Xo  little, 
it  fo  tonnenteth  the  body  of  him  which  holds  it,  that  his  Arteries,  Joints,  Sinewes,  & 
all  his  Members  feele  exceeding  poin^  with  a  certaine  numbneffe;  and  as  foone  as  it 
is  let  go  out  of  the  hand,  all  that  paine  and  numbneffe  is  alfo  gone.  The  Superfti- 
tious  Ahaffinat  beleene  that  it  is  good  to  expell  Denils  out  of  humane  bodies,  as  if  it 
diil  torment  Spirits  no  leffe  than  men.  They  fay,  if  one  of  thefe  aliue  bee  laid 
amongft  dead  Fifhes,  if  it  there  ftirre  it  felfe,  it  makes  thofe  which  it  toacheth  to 
ftirre  as  if  they  were  alive.  There  is  great  ftore  of  this  kind  in  Nihu,  in  the  furtbeft 
^'parts  of  Goynmay  where  there  is  a  Meere  or  Fenne  without  bottome,  welling  and 
admirably  boy  ling  forth  waters  continually,  whence  NUu*  fpringeth. 

In  the  twelfth  booke,  in  which  the  present  country  of  Mozambique 
is  descritied  (p.  1545),  the  Torpedo  is  named  in  the  margin,  and  the 
following  notice  of  it  appears: 

In  the  Riuer  of  Sofcda  is  ftore  of  Fifh  fat  and  sauorie,  as  Mullets,  Needles,  Dol- 
phins, <&c.  One  ftrange  fifh  in  qualitie  is  common  in  thofe  Riuers,  which  the  Portur 
gaU  call  TretnedoTf  and  the  CafTe»,  Thinta,  of  fuch  nature  that  no  man  can  take  it  in 
his  hand  while  it  is  alive,  for  it  filleth  the  hand  and  arme  with  paine,  as  if  every  ioint 
would  go  af under;  but  being  dead  is  as  another  fifh,  and  much  efteemed  for  good 
meate.  The  Naturals  fay,  that  the  skin  of  this  fifh  is  vied  to  forceries.  It  is  medic- 
inable  againft  the  Cholick,  rofted  and  ground  to  powder  and  drunke  in  Wine.  The 
biggeft  of  them  is  two  f pannes  and  halfe  long,  the  Hkin  blackifh,  rough  and  thick. 

It  is  quite  like!}'  that  Forskal  may  have  read  these  accounts,  and 
thence  been  influenced  in  appropriating  the  name  Torpedo  as  the 
generic  designation  of  the  fish  in  question. 
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REVIEW  OF  THE  CEPOLIDiE  OR  BAND-FISHES  OF 

JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler. 

Of  the  Leland  Stanford  Junior  IhiversrUy. 


In  this  paper  is  given  a  review  of  the  species  of  Band-fishes  or  Cepo- 
lidce  known  to  inhabit  the  shores  of  Japan.  The  material  studied  is 
in  the  museum  of  Leland  Stanford  Junior  University  and  in  the 
United  States  National  Museum.  It  was  chiefly  collected  by  Messrs. 
Jordan  and  Snyder  during  the  summer  of  1900. 

Family  CEPOLID^. 

BAND-FISHES. 

Body  very  elongate,  compressed,  band-like,  covered  with  small 
cycloid  scales,  lateral  line  obscure.  Head  obtuse;  cleft  of  the  mouth 
wide  and  oblique;  teeth  moderate  on  jaws  only;  eyes  large,  lateral; 
gill-openings  wide,  the  membranes  not  united,  free  from  the  isthmus; 
gills  4;  pseudobranchise  present;  branchiostegals  6;  air-bladder  large; 
pyloric  coeca  few.  Skull  well  ossified.  Dorsal  and  anal  fins  each  very 
long,  composed  of  slender  rays,  which  are  either  simple  or  branched 
and  more  or  less  distinctly  articulated;  both  fins  more  or  less  joined 
to  the  caudal;  ventral  fins  thoracic,  their  rays  I,  5. 

Coasts  of  tropical  Europe  and  Asia;  shore  fishes  of  a  deep  red  color; 
a  peculiar  group,  having  something  in  common  with  the  Ophidiidee^ 
but  with  the  normal  ventrals  thoracic,  in  position  of  the  ordinary 
percoid  fishes.  Its  relations  are  perhaps  nearer  the  Latilidpe  than  any 
other  of  the  better  known  groups. 

a.  Preopercle  unarmed;  dorsal  rays  more  or  less  distinctly  articulate,  usually  branched. 

Cepolo,  1. 

oa.  Preopercle  with  4  to  8  blunt  spinous  teeth;  dorsal  rays  indistinctly  articulated, 

not  branched AcanthocepoUif  2. 
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1.  CEPOLA  Linnaeus. 
Cepola  LiNNiBUB,  Syst.  Nat.,  12th  ed.,  1, 1769,  p. 445  (txnia). 

This  genus  includes  the  CepolicUe  which  have  the  preopercle 
unarmed;  dorsal  rays  rather  distinctl}' articulate,  and  in  typical  specie 
also  distinctly  branched. 

{cepola^  a  name  unexplained,  probably  of  Italian  origin.) 

I.  CEPOLA  SCHLEGELI  Bleeker. 
AKADASHI  (RED  WEASEL). 

Cepola  krusengUmi  Schlbgbl,  Fauna  Japonica,  Poias.,  1845,  pi.  Lxxi,fig.  1;  Naga- 
saki, not  description. — Nystrom,  Svensk,  Ak.  Handl.,  1887,  p.  39;  Nagasaki 

Cepola  schlegeli  Bleeker,  Nat  Tijds.  Ned.  Ind.,  1854,  Japan,  p.  412;  Kaminoeeki; 
Verb.  Bat.  Gen.,  XXVI,  1854,  Japan,  p.  110;  Act  Soc.  Sci.  Ind.  NeerL,  VI, 
1859,  p.  256.— GtNTHER,  Cat  Fish.,  Ill,  1861,  p.  488.— Steindachner  and  D6- 
DERLBiN,  Fische  Japans,  IV,  1887,  p.  12;  Tokyo,  Kochi,  Tango. — Ishikawi, 
Prel.  Cat,  1897,  p.  32;  Bingo. — Jordan  and  Snyder,  Check  List,  Pish,  Japan. 
1901,  p.  111. 

Head  10  in  length;  depth  12;  D.  more  than  70;  A.  more  than  60; 
P.  18;  V.  1-5;  scales  more  than  300;  eye  3  in  head;  width  of  head  If  in 
height.  Pectoral  1|  to  1}  in  head.  Body  elongate,  sti^ong-ly  com- 
pressed. Head  obtusely  convex,  longer  than  high;  snout  half  the 
length  of  the  eye,  profile  convex;  maxillary  reaching  below  posterior 
part  of  eye,  oblique;  teeth  in  jaws  uniserial,  curved  and  conic;  preo- 
percle without  spines;  opercle  a  little  over  3  in  head.  Scales  very 
small,  present  on  opercles.  Lateral  line  concurrent  with  back.  Dor- 
sal, anal,  and  caudal  continuous;  pectoral  rounded. 

Color,  body  and  fins  rosy;  the  membrane  between  premaxillary  and 
maxillary  with  a  black  spot. 

Length  212  mm.  Kaminoseki,  in  the  sea.  (Bleeker.)  In  young 
examples,  the  spines  on  the  lower  margin  of  the  preoperculum  are 
sharp  and  pointed,  and  the  body  is  much  shorter  and  deeper  in  com- 
parison with  the  length  of  the  head.  In  most  all  of  the  specimens  the 
dark  spot  hidden  between  the  maxillary  and  intermaxillary  is  evident 

No  specimens  were  taken  by  us,  although  the  species  is  said  to  be 
not  rare  in  southern  Japan.  Our  description  is  condensed  from  that 
of  Dr.  Bleeker,  made  from  a  specimen  from  Kaminoseki  on  the  inland 
sea. 

2.  ACANTHOCEPOLA  Bleeker. 

Acanthocepola  Bleeker,  Versl.  Ak.  Amsterd.,  VIII,  1874,  p.  369  (krusenalerm). 

This  genus  includes  those  Cepolidse  in  which  the  preopercle  is  armed 
with  4  to  8  blunt  spines.  The  dorsal  rays  are  simple  and  indistinctly 
articulate.     Color  bright  red. 

(aKavOa,  spine;  cepola,) 
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a.   Scales  small,  about  150  in  a  longitudinal  series;  D.  80,  A.  76;  no  black  dorsal  spot, 
so  far  as  known;  preopercle  with  about  5  blunt  spines;  dorsal  and  anal  fins 

margined  with  blackish krusenstemiy  2. 

aa>.  Scales  minute,  about  300  in  a  longitudinal  series.  Preopercle  with  about  7  blunt 
spines.  D.  104;  A.  105;  a  black  spot  in  front  of  dorsal;  dorsal  not  conspicu- 
ously margined  with  blackish;  anal  brown-edged limbata,  3. 

a.  ACANTHOCEPOLA  KRUSENSTERNI  (Schlegel). 

SAKENOUWO  (WINE-FISH);  AKATACHIUWO  (RED  BLENNY); 
RINGUROTAIMATSU. 

Cepola  krttsenstemi  Schlbgrl,  Fauna  Japonica,  Poiss.,  1845, «  p.  130  (not  figure); 
Nagasaki.— Bleeker,  Verh.  Bat.  Gen.,  Ichth.  Japan,  XXV  (1864),  p.  39; 
Natursk.  Tijds.  Nederl.  Ind.,  VI,  1864;  p.  411;  Verh.  Bat.  Gen.,  XXVI, 
Japan,  1854,  p.  108;  Act.  Soc.  Sc.  Indo.  NeerL,  III,  Japan,  1859,  pi.  ii,  fig. 
1.— GCntheb,  Cat.  Fish.,  Ill,  1861,  p.  488,  Japan.— Steindachner  and 
D(5derlbin,  Fische  Japans,  IV,  1887,  p.  32;  Tokyo. — Ishikawa,  Prel.  Cat., 
1897,  p.  32  ;  Wakayama,  Nagasaki. 

Cepola  hungta  Richardson,  Ichth.  China,  1846,  p.  277;  Canton. 

Head  llf  in  length;  depth  13f;  D.  80;  A.  76;  P.  1-17;  V.  1-5;  scales 
164,  28  in  a  vertical  series  in  front.  Body  very  elongate,  compressed, 
and  covered  with  cycloid  scales,  which  are  very  small'on  the  anterior 
part  of  the  body.  Head  longer  than  deep,  compressed;  eye  larger  than 
the  snout,  in  the  front  of  the  head  above,  3^  in  the  head  and  1^  in  the 
maxillary;  snout  very  bluntly  rounded,  with  the  lower  jaw  produced; 
mouth  very  oblique,  superior,  and  the  jaws  each  with  a  single  series 
of  strong  teeth;  lips  moderately  fleshy;  maxillary  extending  to  below 
the  middle  of  the  eye;  interorbital  space  flattened,  1^  in  the  eye.  Gill- 
opening  large;  the  gill-rakers  numerous,  long,  and  slender;  lower 
margin  of  the  preoperculum  armed  with  five  blunt  and  rather  broad 
spines.  Dorsal,  caudal,  and  anal  confluent,  the  origin  of  the  former  a 
little  in  advance  of  the  posterior  margin  of  the  gill-opening;  dorsal 
low,  more  or  less  equal  in  height;  caudal  produced  into  a  filamentous 
point;  the  origin  of  the  anal  at  the  tips  of  the  pectorals,  and,  like  the 
dorsal,  the  fin  low;  pectorals  in  the  lower  half  of  the  body  behind  the 
gill-opening  and  about  li  in  the  head;  ventmls  below,  a  trifle  behind 
pectorals  and  nearly  equal  in  length,  but  produced  into  a  point. 

Color  in  spirits,  almost  uniform  pale  brown,  the  anal  and  caudal 
narrowly  margined  with  blackish,  with  some  spots  a  little  deeper  in 
color;  no  black  spot  on  dorsal.  In  life  bright  cherry-red,  with  spofc 
of  rather  deeper  shade. 

« According  to  Mr.  Edgar  R.  Waite  (in  lit.),  the  date8  of  publication  of  the  differ 
ent  parts  of  the  volume  on  Fishes  of  the  Fauna  Japonica  are  as  follows: 
De<^e  I,  pp.  1-20,  1842. 
Decades  II-IV,  pp.  21-72,  1843. 
Decades  V-VI,  pp.  73-112,  1844. 
Decades  VII-IX,  pp.  173-269,  1845. 
Decades  X-XIV,  pp.  173-269,  1846. 
Decade  XV,  pp.  270-324,  1850.  r  r^r^rrl^ 
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Length  20^^  inches.     Here  described  from  Nagasaki  specimens. 

This  species  is  common  through  Southern  Japan,  being  far  more 
abundant  than  Cepola  schUgdL  Our  specimens  are  from  Tokyo, 
Misaki,  Wakanoura,  Onomichi,  Nagasaki,  Mogi,  and  Obama. 

(Named  for  the  traveler,  Krusenstern.) 

3.  ACANTHOCEPOLA  LIMBATA  (Cuvier  and  Valenciennes). 

Cepola  limbata  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1835,  p.  402; 
Japaii,  after  Knisenstern,  pi.  lx,  fig.  2  (dorsal  and  anal  bordered  with  deep 
red;  a  small  black  spot  on  front  of  dorsal;  sides  of  body  with  red  points). — 
Gt^NTHER,  Cat.  Fish,  III,  1861,  p.  489,  copied.— Nystrom,  Svensk,  Vet.  HandL, 
1887,  p.  39;  Nagasaki.     (D.  more  than  80;  head  9  in  body. ) 

Cepola  marginata  Civier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1835,  p.  40^; 
Japan,  after  Krusenstern,  pi.  lx,  fig.  1  (brick  red,  dusted  with  dark  points,  fins 
bordered  with  brick  red;  dorsal  spot  black,  smaller  than  in  the  precedinjr). — 
Gunther,  Cat.  Fish,  III,  1861,  p.  489.  Copied. 

Cepola  inemprion  Bleeker,  Verb.  Bat.  Gen.,  XXVI,  Japan,  1854,  p.  109;  Naga- 
saki.—Gt5  nth  er,  Cat.  Fish,  III,  1861,  p.  488. 

Acanthocejjola  mesojjrion  Jordan  and  Evermann,  P*roc.  U.  S.  Nat.  Mns,,  XXV, 
1902,  p.  363;  Giran,  Formosa. 


/m?7i 


ACANTHOCEPOLA    LIMBATA. 


Of  this  species,  distinguished  by  the  very  small  size  of  the  scales 
and  the  very  large  number  of  the  fin  i*ays,  we  have  examined  one 
specimen  from  Giran,  Formosa.  This  specimen  is  ceilainly  typical 
of  Acanthocepola  mesoprion  and  A.  lirnbata  is  probably  the  same. 

A  description  and  good  figure  (see  above)  of  this  specimen  has  been 
published  Jordan  and  Evermann.^ 

«Proc.  U.  8.  Nat  Mus.,  XXV,  1902,  p.  363. 
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A  GENEALOGIC  STUDY  OF  DRAGON-FLY   WING 
VENATION. 


By  James  G.  Needham, 

Of  Lake  ForoA  College,  Lake  l^hrestf  JUinoia, 


INTRODUCTION. 

This  is  a  new  study  of  one  of  the  oldest  subjects  in  entomology.  It 
is  an  application  of  the  methods  of  comparative  morphology  to  the 
interpretation  of  some  external  characters  universally  employed  in 
systematic  work  upon  insects. 

The  richly  veined  wings  of  dragon-flies  have  been  carefully  studied 
by  many  able  entomologists;  their  interesting  peculiarities  are  well 
known;  the  homologies  of  the  various  parts  of  the  wing  have  been 
determined  throughout  the  order;  and  there  already  exists  a  consider- 
able body  of  evidence  as  to  the  nature  and  extent  of  variation  in 
venational  characters.  There  has  been  as  yet  no  serious  effort  to  use 
these  characters  to  determine  genealogic  succession  within  the  order. 
It  is  the  main  purpose  of  this  paper  to  translate  the  records  of  natural 
selection  as  written  in  the  abundant  characters  of  these  wings. 

At  the  outset  I  wish  to  acknowledge  my  indebtedness  to  the  follow- 
ing gentlemen,  who  have  all  aided  me  generously:  To  Prof.  J.  H.  Com- 
stock,  of  Cornell  University,  I  am  indebted  first  of  all  for  constant 
advice  throughout  the  progress  of  this  study;  to  Mr.  Samuel  Henshaw, 
of  the  Museum  of  Comparative  Zoology,  for  free  use  of  the  Hagen 
Collection  of  Odonata  during  a  stay  of  two  months  in  Cambridge;  to 
Dr.  R.  T.  Jackson,  of  Harvard  University,  for  similar  privileges  in 
the  study  of  the  fossil  Odonata  of  the  same  museum;  to  Dr.  P.  P. 
Calvert,  of  the  University  of  Pennsylvania,  for  the  loan  of  valuable 
sp^ecimens;  to  Monsieur  R.  Martin,  of  Le  Blanc,  for  the  gift  of  speci- 
mens; and  to  Dr.  S.  H.  Scudder,  for  the  privilege  of  examining  the 
types  of  fossil  Odonata  in  his  collection,  and  also  some  of  his  original 
unpublished  drawings. 
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I.  THE  ONTOGENY  OF  THE  VENATION. 
HierroRiCAL. 

It  is  pleasant  to  find  that  the  first  contribution  to  the  knowled^  of 
developing  veins  was  made  by  Dr.  Hagen.  In  1846  he  published  a 
little  paper,  a  page  in  length,  entitled  Ueber  die  Bildung  des  Gefideis 
der  Libellen-flugel."  In  this  he  wrote  that  by  simply  rubbing  the 
expanding  wing  of  a  transforming  dragon-fly  between  the  thumb  and 
finger  the  two  membranes  of  the  wing  may  be  slipped  apart,  and  it 
will  be  readily  seen  that  the  venation  is  double,  i.  e.,  developed  alike 
in  both  membranes,  and  that  the  double  network  thus  formed  is  united 
and  exactly  coincident  along  the  courses  of  the  wing  tracheae.  At  this 
day  one  who  wishes  to  see  the  relation  of  veins  to  tracheae  can  hardly 
do  better  than  repeat  this  simple  experiment.  Thus  he  ma^'  at  least 
see,  a  thing  too  little  comprehended  hitherto,  that  the  trachew  passing 
out  from  the  lK)dy  cavity  into  the  wing  cavity  are  essentially  internal 
organs  as  compared  with  the  cuticular  (hypodermal)  thickenings  formed 
about  them  constituting  the  veins. 

Oswald  Heer  appears  to  have  been  the  first  to  use  the  wings  of 
dragon-fly  nymphs  a.s  an  aid  to  interpreting  the  homologies  of  the  adult 
venation.*  He  made  no  use  of  tracheae,  however,  but  only  of  the 
veins  marked  upon  the  exterior  of  the  wing  sheath,  these  being*  essen- 
tially the  same  as  the  veins  in  the  adult  only  served  to  confirm  him  in 
an  erroneous  interpretation  of  homologies. 

Roster  first  figured  the  tracheation  of  a  nymphal  wing.^  His  figure 
(of  jEschiia  cyaiiea)  was  made  to  show  tracheal  distribution  without 
reference  to  venation.  It  is  in  several  points  incorrect,  and  a  chance 
remark  in  the  text  shows  that  Roster  did  not  perceive  the  order  which 
exists  in  the  arrangement  of  the  tracheae.^ 

In  18S8  Brauor  and  Redtenbacher  published  a  paper  on  immature 
insect  wings,  using  mainly  a  species  of  iEschna  to  show  the  fallacy  of 
Adolph's  theory  of  alternating  convex  and  concave  veins.'     Of  the 

«8tettiner  Ent.  Zeit.,  VII,  pp.  115-116.  A  similar  pai)er  by  Dr.  Uagen,  Kune 
Beinerkung  iiel)er  (ia«  Fluj?elgeader  der  Ineecten  ( Wien.  Ent  Zeit.,  V,  pp.  31 1-312 1. 
was  called  out  in  18K6  by  the  theories  with  which  Adolph  and  Redtenbacher  had 
encumbered  their  uneful  works  upon,  the  homolojfies  of  the  wing  veins  in  general. 
Then  in  1889  he  published  (Spaltung  eines  Fliigels  um  das  dopplete  Ademetz  n 
zeigen,  5^ol.  Anz.,  XI,  pp.  377-378)  a  similar  article  with  a  figure,  showing  the  main 
facts  set  forth  in  all  these  i>ai)er8. 

^Heer,  Oswald,  Die  Insectenfauna  der  Tertiargebilde  von  Oeningen  und  vod 
Badoboj  in  Croatien,  Neue  Denkschr.  Schweiz.  Ges.,  XI,  1850,  Libellulidae,  ppi 
36-89,  pi.  IV. 

c Roster,  D.  A.,  Contributo  all  *anatomia  ed  allabiologia  d^li  Odonata,  Bull.  Soc. 
Ent.  Ital.,  XVII,  pp.  256-268,  2  pis. 

d  Mandando  in  questo  percorso  cinque  o  sei  diramazioni  che  innervano  intrecciandcti 
in  rario  viodo,  la  superficie  dell  'ala.     [The  italics  are  mine. — J.  G.  N.] 

'Ein  Beitrag  zur  Entwickelung  des  Fliigelgeadere  der  Insecten,  Zool.  Anz.,  XI, 
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>ranches  of  a  single  main  trachea,  some  were  shown  to  be  incorporated 
nto  convex  and  some  into  concave  veins.  Thus  disappeared  the  fun- 
lamental  difference  which  had  been  assumed  to  exist  between  the  two 
dnds  of  veins. 

Brauer  and  Redtenbacher  also  affirmed  that  the  homology  of  veins 
:n  remotely  related  insects  is  only  to  be  determined  by  the  study  of 
:heir  development^ — a  suggestion  which  has  until  quite  recently  been 
generally  commended  in  theory  and  more  generally  disregarded  in 
practice. 

Brogniart,  in  his  Etude  sur  la  nervulation  des  ailes  des  insectes,*" 
Sg-ures  both  the  tracheation  and  the  venation  in  careful  detail,  and 
points  out  the  close  correspondence  between  the  two.  He  fails  to 
recognize  the  individuality  of  the  veins  and  tracheae,  however,  desig- 
nating mere  branches  as  independent  veins,  and  he  confuses  the 
identity  of  one  branch  {Rs)  by  giving  it  a  different  designation  in  the 
two  stages. 

The  foregoing  papers  have  shown  (without  expressly  stating)  the 
Following  points:  (1)  The  precedence  of  the  tracheae  and  the  subse- 
quent development  of  the  veins  about  them,  through  hypodermal 
elevations  becoming  paired  troughs,  which  by  fusion  become  hollow 
tubes  inclosing  the  tracheae;  (2)  the  difference  in  kind,  and  (3)  the 
correspondence  in  armngement  between  the  two  structures;  and  (4) 
the  fact  that  simpler  conditions  are  found  in  the  earlier  stages. 

I  have  traced  the  development  of  the  venation  through  a  series  of 
nymphal  stages  and  have  published  recentl}^  in  collaboration  with 
Professor  Comstock,  a  preliminary  account  of  it,*  but  must  for  present 
purposes  review  the  matter  more  at  length. 


ONTOGENY    IN   GOMPHU8   DKSCRIPTU8. 


For  the  present  1  pass  by  all  points  of  histological  structure,  not  as 
being  uninteresting  or  unimportant,  but  as  being  unessential  to  the 
specific  problem  now  in  hand.  1  shall  deal  in  this  paper  with  facts 
that  may  be  observed  without  the  aid  of  sections,  and,  for  the  most 
part,  with  no  special  preparation  whatever.^ 

Six  principal  tracheae  traverse  the  wing  of  a  dragon-fly  in  all  stages. 
These  arise  very  early  in  the  budding  wing,  springing  separately  from 
a  longitudinal  thoracic  tracheal  trunk  which  makes  a  slight  bend 
outward  to  meet  the  base  of  the  wing.     These  tracheae  and  their  cor- 

o  Recherches  sur  les  insectes  foeeiles,  etc.,  Paris,  1894.  See  especially  pp.  204-208, 
and  pi.  VIII. 

ft  Comstock,  J.  H.,  and  Needham,  J.  G.,  The  Wings  of  Insects,  Amer.  Nat.,  XXXIl 
and  XXXIII,  1898  and  1899;  Art.  Odonata,  XXXII,  pp.  903-911,  9  figs. 

c  The  only  preparation  necessary  to  demonstrate  the  facts  cited  in  the  following 
pages  is  that  of  the  wings  of  nymphs,  which  should  be  removed  fresh,  mounted 
quickly  in  glycerin  jelly,  and  coole<l  suddenly  (to  retain  the  air  in  the  trachea?),  and 
are  then  ready  for  observation. 

Digitized  by^^OOQlC 


706 


PROCEEDINGS  OF  THE  NATIONAL  MUSEU31. 


▼oi.xzm 


responding  veins  will  be  designated^  beginning  at  the  anterior  margm 
of  the  wing,  by  the  following  names  and  abbreviations: 


1.  Costa  (C). 

2.  Subcasta  (Sc.). 

3.  Radixis  (R.). 


4.  Media  (M.). 

5.  CuMtus  (Om.)- 

6.  Anal  veins  (A.). 


Typical  branches  will  be  designated  by  added  numerals  (as  J^,  J/^ 
J/^,  and  M^,  designating  from  front  to  rear  the  branches  of  the  medial 
except  the  posterior  division  of  the  radius,  which  has  received  the 
special  name  of  ''radial  sector"  (Es.).  Accessory  and  secondary 
branches  will  be  designated  by  small  letters  added  in  the  order  of  tk 
development  of  the  branches  (as  Bs^^  Bsf,^  Rs^^  etc.,  for  the  secondair 
branches  of  the  radial  sector). 

Fig.  1  represents  the  tracheae  in  two  early  stages  of  the  developmeot 
of  the  nymphal  wing  of  Gmnphu^i  deserlptvM,  A  is  from  a  nymph  Jess 
than  one-fourth  grown,  the  wing  1  mm.  long.  The  tracheae  so  closelr 
resemble  those  in  the  develgping  wings  of  insects  of  many  other  orders 
there  can  be  no  doubt  as  to  their  homology.     The  radial  sector  is 


Fig.  1.— Trachkation  of  thk  wings  of  two  nymphs  of  Oomphm  dcscriptws  Banks,  two  earlt 

KTAGR8.      For  KXPLANATION  of  lettering  8EK  text;   ALBO,  n  =  NODD8  AND  at  =>  SrPBRTRlANGLK. 

simple — it  is  generally  bi'anched  in  other  orders — and  there  is  a  single 
anal  vein.  In  other  orders  there  are  oftenest  three.**  Otherwise  the 
tracheie  are  entirely  typical  at  this  stage.  It  is  worthy  of  note  that 
at  this  stage  the  wing  is  somewhat  bilaterally  symmetrical  and  the 
trachea*  are  of  almost  equal  size  and  length. 

Fig  1.  B  is  from  an  older  nymph  with  wings  3  mm.  long.  The  two 
marginal  tracheae  are  reduced  or,  rather,  outstripped  by  their  com- 
petitors, the  wing  has  become  quite  unsymmetrical,  and  the  radial 
sector  has  come  to  lie  across  the  distal  end  of  the  media. 

Fig.  2  represents  the  trachcation  of  both  fore  and  hind  wings  of  a 
grown  nymph  of  the  same  species.  The  costal  trachea  is  so  dwarfed 
as  hardly  to  enter  the  costal  vein.  The  radial  sector  lies  back  of  the 
two  anterior  l)ranches  of  the  media  which  it  crosses.  The  other 
trachete,  also,  are  assuming  their  definitive  positions,  and  some  of  them 
are  becoming  strongly  angulated  at  the  middle  and  toward  the  base  of 
the  wing. 

These  three  stages  show  clearly  how  the  primitive  insect  wing  h&s 

o  Probably  the  three  terminal  branches  of  this  trachea  repreaent  the  typical  first, 
second,  and  third  anal  tracheas  fused  together. 
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>eeii  modified  to  produce  the  Odonate  type,  in  which  the  most  anom- 
loias  thing  is  the  crossing  of  the  radial  sector  over  two  branches  of 
ho  media.  I  can  not  now  suggest  even  a  possible  reason  why  this 
bould  have  taken  place.  It  is  apparently  a  character  quite  dis- 
ioctive  of  the  order  Odonata. 

A.  photograph  of  fore  and  hind  wings  of  a  grown 'nymph  of  the 
ame  species,  showing  the  trachesB  and  the  veins  together  as  they 
tppear  during  the  last  nymphal  stage,  is  reproduced  in  Plate  XXXI, 
ig.  1.  This  will  assist  greatly  in  comparing  the  adult  wings  shown  in 
ig-.  3  with  the  preceding  figures.  This  also  shows  that  certain  well- 
tnoijvn  features  of  the  dragon-fly  wing  are  due  to  strong  cuticularisation 


FlO.    2.— FORK    AND  HIND  WINGS' OF  A    GROWN    NYMPH   OF    GOTTtphus  deSCriptUS,   SHOWING   TRACHEjP. 

The  permanent  venation  which  shows  distinctly  at  this  stage  is  omitted. 

between  the  tracheae.     Such  are  the  stigma  (,s^.),  the  nodus  (n.),  and 
parts  of  the  arculus  {ar,)  and  triangle  {t.). 

The  radial  sector, — In  the  adult  wing  (fig.  3)  the  radial  sector  appears 
to  be  a  branch  of  the  media.  It  has  always  been  so  interpreted.  The 
only  indicatioo  of  its  connection  with  the  radius  is  the  persistent 
obliquity  of  an  apparent  cross  vein  between  veins  M^  and  Rs,  This 
is  in  fact  not  a  cross  vein,  but  a  part  of  the  radial  sector,  while  the 
longitudinal  trunk  (J/*.)  extending  proximally  from  this  point  to  con- 
nect vein  Rs  with  vein  3/1+2^  is  not  homoloerous  with  any  principal 
vein,  but  is  a  secondary  structure  developed  for  mechanical  advantage. 
There  will  be  seen  in  the  plate  a  recurrent  tracheal  twig  preceding  this 
structure. 

«The  plus  sign  is  thus  used  as  a  convention  for  indicating  united  branches  or 
tracheae,  the  numerals  it  connects  designating  the  branches  conjoined.^  by  VjUU^IV^ 
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Arculm  and  triangle, — The  i*adiu8  and  the  media  tend  from  the  fiis* 
to  unite  at  the  base,  and  in  the  adult  wing  appear  to  form  a  sing'le  vcii 
as  far  hh  the  arrulus.      But  even  in  the  adult  wing  this  vein    iiiav  fe 
Hceii,  lis  pointed  (Hit  by  Hn>*,^riiart,  to  l>e  roinposed  of  two,  whoj^o  uniao 
htMiptly  coriJiKiriKl  to  tliut  of  the  hurrels  of  a  guti.     Media   i^iiddeoJ.^ 
bend.s  away  from  tlie  radius  and  is  tnet  by  a  vix>m  vein  from  tlie  cubi-; 
tus,  iukI  thus  the  an-ubis  is  tinned.     A  siriiihir  deflertion  of  the  ruWtiJ 
trai'hea'  just  bi'vojid  thr  an-idiis  maki^s  a  phuH."  for  th*'  ikn'elopnient  ol 
the  triangh*,  whicli  is  romplcted  by  two  cross  veins  approximated  upon 
vein  J/j*     Thus  oidy  the  ut^por  end  of  the  armhis  and  the  inner  side 
of  the  triunyle  an-  forini'd  frtiiii  i>riiicipal  veins. 


i—Vl. NATION    OF  T!lt;    IM^ 


'JitpfiHit  iitfCrtpttlS. 


'VvarUviv  and  lUl  icnla  r  IIj  irkenin^is  lljus  rniribine  to  prodnee  a  unique 
irisrrt  uiiii;,  wlin>»'  cliirr  pk't^uliar  itirs  nrise  from  three  transversa' 
uiiioii-  of  ii%  \  <'in>.  a\  xli^Miia.  imrbi^.  atnl  areulus,  respectively,  Adde^J 
to  tlii'  u>u;d  ihirkrriiMLi- nf  \i'fn^ainl  tturu^ration  of  niembnine  at  th' 
front  bordei\  tln'>i*  thi'iM*  unions  nnike  tlie  part  of  the  wirit;  which 
cuts  tlii'  Eiir  ami  sii]>p«>rts  niln^r  purts  vi  ry  stron;^.  It  will  br  ol>servRl 
tliut  at  liie  -tiH;nia  Init  t^vn  m  tlini'  ^  rins  are  tluis  eonjoined,  at  the 
nodus,  ninn'.  and  at  the  rtfiubis  (by  means  of  parts  arcessi*ry  to  the 
ai"i  idus)  all  tfn^  jjritn  ipal  vrin>  an^  in  nun!  together  across  the  Ija^al 
part  of  lln'  wiriL:".  A  liui'  draN\  n  fmni  tin*  outer  end  of  the  stigma 
to  the  hind  ;ui^h^  of  the  triaiiirh'  ilivides  the  win^  into  two  areji-*, 
the  antetior  of  wldrh  itn  bide^  the  stnMiL,'"  franievvork  of  the  wing^ 
while  the  niln^r  i-  yi<  Idinir  nii'mbi'ani'  with  wt^uk  venation,  adapliiijf  the 
win^'-  for  that  ra[nd  .-eniliajj;  action  in  aii*  by  whieh  forward  motioti  ii* 
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II.  THE  STUDY  OF  THE  WING  BY  AREAS. 

These  three  points  of  transverse  bracing  are  also  the  points  about 
which  have  played  the  forces  which  have  evolved  the  dragon-fly  wing. 
They  are  the  points  about  which  one  can  best  follow  the  shifting  of 
veins  and  tracheae.  In  a  study  of  genealogy  one  can  hardly  do  better, 
therefore,  than  to  discuss  the  wing  by  areas  with  these  points  as 
centers,  drawing  freely  upon  ontogeny,  comparative  anatomy,  and 
paleontology  for  evidence  of  the  changes  that  have  taken  place. 

THE  AREA   OF  THE  STIGMA. 

The  stigma  is  developed  upon  the  cutting  edge  of  the  wing  at  the 
point  of  greatest  impar^t  against  the  air.     It  would  seem  to  serve  the 


Fio.  4.— Ptbbobtiomas;  p,  op  Anax  Junius  Drury;  q,  of  Miathyria  inarceUa  Sblys:  r,  of  Neogomphus 
moforftM  Selys;  $,  of  Vropetala  carovci  Selys;  t,  of  Agnon  mercuriale  Charfentier;  «,  of  Arwnui- 
lagrion  fuuialum  Say;  v,  of  Thore  gigantea  Selys;  w,  of  MccistogdStcr  lucreiia  Drury;  ar,  CalajUenjx 
macHlata  Beavyoir;  y,  MicrostigjnasFl;  z,  Micro»tigma  rotundatum,  Selys,  hind  wing. 

double  purpose  of  firmly  uniting  the  veins  of  the  front  margin  and  of 
increasing  the  eflSciency  of  the  wing  stroke  by  adding  weight  at  this 
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striking  point.  Its  shape  and  extent  vary  considerably  and  are  often 
characteristic  of  groups;  but  the  stignna  seems  not  to  contain  in  itself 
such  characters  for  the  critical  determination  of  the  course  of  speciali- 
zation as  are  furnished  by  surrounding  parts. 

In  the  wings  of  the  more  generalized  members  of  several  families 
of  Odonata  there  is  between  veins  Hj^  and  M^  a  series  of  cross  veins, 
several  of  which  fall  directly  under  the  stigma,  and  all  of  which  are 
nearly  or  quite  perpendicular  to  the  veins  they  connect.  One  of  these 
cross  veins  which  happens  to  lie  at  the  proximal  end  of  the  stigma 
waxes  stronger  than  its  fellows,  and  is  set  in  an  oblique  position  in  such 
way  as  to  strongly  brace  the  stigma  against  vein  M^.  Three  not 
remotely  related  Gomphinse  will  illustrate  the  stages  in  the  develop- 
ment of  this  strong  brace  from  an  ordinary  cross  vein.  In  Epigom' 
phtLS  paludosits  (fig.  8)  the  proximal  end  of  the  stigma  has  no  cross 
vein  exactly  in  line  with  it;  in  Oyclophyllu  diphyU^jb  (Plate  XXXIV, 
fig.  1)  it  is  in  line,  but  little  strengthened;  but  in  Gomphus  dilatatw 
(Plate  XXXIII,  fig.  1)  it  has  become  a  strong  and  evident  brace.  A 
parallel  series  might  be  pointed  out  among  the  iEschninae  (compare 
such  genera  as  Staurophl<^m  (Plate  XXXIX,  fig.  2),  BasisGschna 
(Plate  XXXVII,  fig.  2),  and  Gynacantha  (Plate  XXXIX,  fig.  3),  and 
the  Agrioninse  offer  another  parallel,  with  the  addition  of  an  interest- 
ing feature,  which  is  illustrated  by  a  series  of  such  geneiti  as  Lestes 
(Plate  LIII,  fig.  1),  Pluhgenia  (Plate  LIII,  fig.  4),  Argia  (Plate  LIII, 
fig.  5),  and  Nehall-ennia  (Plate  LIV,  fig.  8).  In  this  series  there  is 
the  same  development  of  a  brace  from  a  cross  vein;  and,  correlated 
therewith,  a  progressive  angulation  of  vein  M^  at  the  base  of  this 
cross  vein,  forming  a  triradiate  brace  at  that  point. 

An  entirely  different  method  of  bracing  the  front  of  the  wing  at  the 
stigma  has  prevailed  in  a  few  forms  {Thore^  fig.  4,  v^  etc.).  The  cro^ss 
vein  below  vein  liy^  is  not  utilized,  but  the  two  veins  bounding  the 
proximal  and  posterior  sides  of  the  stigma  are  deflected  so  as  to  meet 
vein  R^  in  a  strong  Y-shaped  brace,  which,  doubtless,  serves  a  purpose 
analogous  to  that  served  by  the  other  triradiate  brace  described  above. 

Fig.  4  shows  at  p  the  normal  stigma  of  Ana.x  jwiiuSy  greatly 
enlarged.  It  shows,  also,  a  few  common  forms  of  stigma,  both 
braced  and  unbraced  (</  to  t)^  and  a  few  uncommon  and  more  or  less 
degenerate  forms  {w  to  2),  which  will  be  discussed  under  another 
heading. 

THE  REGION  OF  THE  NODUS. 

Here  at  once  we  come  upon  very  peculiar  wing  features. 

The  nodus  is  the  stout  cross  vein  near  the  middle  of  the  costal  bor- 
der of  the  wing,  joining  the  costa,  the  subcosta,  and  the  radius.  It  is 
traversed  })y  a  more  or  less  evident  suture,  making  a  flexible  and 
elastic  joint  which,  without  loss  of  strength  in  the  parts  which  need 
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rigidity,  would  seem  to  allow  more  effective  flexion  of  the  distal  parts 
of  the  wing.^ 

We  have  already  seen  the  ti*achea  Us  descending  at  the  nodus  and 
crossing  tracheae  M^  and  Jf^,  The  veins  formed  about  these  tracheae 
bind  them  all  solidly  together.  For  convenience  of  reference  we  now 
designate  that  portion  of  the  radial  sector  which  unites  the  lower  end 
of  the  nodus  with  the  median  vein  as  the  s^tbnodm  {sn,)  and  the  short 
oblique  portion  of  the  radial  sector  appearing  as  a  cross  vein  behind 
vein  jYj  as  the  ohlique  vein  (^),  and  the  trunk  secondaril}^  developed 
to  connect  the  radial  sector  proximally  with  vein  J/j+g  as  the 
hj'idge  (hr). 

In  the  suborder  Anisoptem  we  may  then  note  that  the  radial  sector 
fuses  with  vein  3f^  for  a  little  way,  carrying  the  oblique  vein  a  varia- 
ble distance  beyond  the  subnodus.  The  bridge  is  outlined  in  tracheae 
of  two  very  different  types,  which  are  almost  characteristic  of  the  two 
families  of  the  suborder.  (1)  In  all  the  ^Eschninae  of  which  I  have 
had  nymphs  for  examination  the  antecedent  trachea  is  simple,  and 
springs  from  the  radial  sector  near  what  will  be  the  distal  end  of  the 
bridge  (fig.  5)  and  extends  in  a  direct  line  proximall}'  toward  vein 
JJ/^+j.  (2)  In  most  Llbellulidae  the  trachea  which  precedes  the  bridge 
springs  from  the  radial  sector  near  the  origin  of  the  latter  (fig.  6), 
descends  to  the  level  of  the  bridge  that  is  to  be,  forks,  and  sends  its 
branches  in  opposite  directions  to  meet  veins  J^+^  and  Bs  respec- 
tively. In  the  Macromiinoe,  however,  it  is  formed  by  a  modification 
of  the  latter  type,  as  shown  for  Dtdymops  transversa  in"  fig.  7  A.  Fig. 
7  B  shows  how,  by  a  further  division  of  the  radial  sector  near  its  base, 
two  oblique  veins  are  formed  in  the  Cordulegasterinae  and  Petalurinae. 
Compare  also  with  fig.  28. 

In  the  suborder  ZygopteiTi,  so  far  as  known  to  me,  trachea  Us 
appears  as  a  branch  of  the  media,  the  subnodus,  while  formed  in  the 
usual  place,  being  destitute  of  a  tracheal  trunk.  The  Zygopterous 
nymphal  wing  figured  herewith  (Plate  XXXI,  fig.  2)  shows  that  the 
ti*achea  Us  has,  in  this  (well  grown)  stage,  at  least,  no  direct  commu- 
nication with  the  radius  at  all.  But  if  we  compare  the  adult  wings 
of  the  two  suborders  there  can  be  no  question  as  to  the  identity  of 
the  vein  jRs^  or  of  its  homology  in  the  two  groups. 

The  explanation  of  this  at  first  rather  surprising  state  of  the  tra- 
cheae I  believe  to  be  that  the  trachea  Us  has  been  detached  from  the 
radius  and  attached  to  the  media.  There  are  everywhere  between  the 
principal  trachete  open  channels  of  communication,  formed  by  the 

a  This  suture  seems  to  have  cut  off  the  subcostal  trachea,  or  else  to  have  dwarfed 
and  diverte<i  its  tips.  In  the  cicada  the  subcostal  trachea  crosses  the  nodal  suture; 
and  doubtless  it  once  did  so  in  Odonata,  for  the  adult  vein  extends  a  little  way 
beyond  in  three  living  genera  of  ^Eschninje  (compare  Staurophlebiay  Plate  XXXIX, 
fig.  2),  and  was  well  developed  beyond  in  the  fossil  genus  jEschnidium.  The  nodus 
when  present  in  other  orders  is  nearer  the  wing  apex  than  in  the  Odonata^OOQK^ 
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uni vernal-  anaHtomoses  of  the  Hmallest  tracheoles.     Any  one  of  these 


FiQ.  6.— Trachkation  of  thb  nodal  beoion  op  the  ntmphal  wjno  op  Anax  Junius  I)bukt. 


Flo  6.— Trach ration  ok  thb  nodal  reqion  op  thb  NYMPHAl  wino  of  LibeliiUa  puicheUa  Dbcit. 

open  air-pa.s8age8  might  become  enlarged,  should  .necesi^ty  arise  for 
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the  entrance  of  the  air  from  a  new  quarter.  And  I  think  that  in  this 
case  the  necessity  may  have  arisen  from  the  thinning  of  the  wing 
cases  of  the  slender  Zygoptera,  whereby  the  communication  of  the 
radial  sector  with  the  radius  would  be  gradually  pinched  oflf.  With 
the  decrease  of  the  air  supply  from  the  original  source  an  increased 
amount  must  needs  come  from  the  medial  trunk  through  tracheoles, 
some  of  which  would  be  enlarged  and  one  of  which  might  finally 
attain  the  proportions  of  a  tracheal  branch,  while  the  base  of  the 
radial  sector  would  atrophy. ** 

Either  the  attachment  of  the  radial  sector  to  media  was  made  at  three 


Pig.  7.— Tracheation  of  the  nodal  region  of  the  wing.    A,  of  IHdpmopa  transversa  Say;  B,  of 
Cordulegcuter  diastatops  Selys;  the  latter  showing  the  mode  of  origin  of  the  two  oblique 

VEINS  characteristic  OF  THE  CORDULBGASTERINA  AND  PETALURIN.E. 


diflferent  places,  or  else,  since  its  reattachment,  it  has  taken  a  different 
course  in  each  of  three  different  series  within  the  suborder  Zygoptera. 
In  the  Lestinse  we  find  it  separating  from  vein  M^  far  beyond  the  sub- 
nodus,  the  point  of  its  departure  marked  by  a  more  or  less  evident 
oblique  vein,  and  a  long  bridge  formed  about  numerous  approximated 
tracheoles,  mainly  derived  from  neighboring  branches  of  the  media. 
In  the  Agrioninse  {s,  str.)  it  separates  from  vein  M1+2  near  the  nodus, 
and  there  is  neither  bridge  nor  oblique  vein.     In  Calopteryx  it  sepa- 

«Such  shiftings  of  tracheal  branches  in  insecte  wings  are  not  unprecedented. 
Another  Instance  will  be  cited  further  on  in  the  case  of  the  branches  of  the  anal 
trachea.  A  case  of  the  attachment  of  trachea  Mi  to  the  radius  in  Pieris  has  been 
clearly  indicated  by  Spuler  (Zeitschr.  f.  Wiss.  Zool.,  LIII,  1892,  fig.  24,  and  Ender- 
lein  (Zool.  Jahrb.,  Abt.  f.  Anat.,  XVI,  1902,  pi.  iii,  fig.  20.)      digitized  by ^OOgie 
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rates  from  vein  3fi+i  far  to  the  proximal  side  of  the  nodus^  and  ab(>sl| 
in  the  more  usual  position  of  the  proximal  end  of  the  bridge.  *» 
In  this  group  bridge  and  oblique  vein  are  lost;  but  similar  parte  aif  I 
found,  as  will  be  noted  later,  extending  the  attachment  of  the  mdiai  | 
sector  to  the  media  still  nearer  the  arculus. 

THE  REGION  OF  THE  ARCULUS.  I 

Across  the  base  of  the  wing  a  strong  transverse  union  of  all  the 
principal  veins  is  effected  by  means  of  arculus  in  the  middle,  triangk 
at  the  rear,  and  antenodal  cross  veins  at  the  front.  Distinct  tra- 
cheal twigs  precede  the  antenodals  of  the  first  (costal)  series,  while 
those  of  the  second  (subcostal)  series  are  of  independent  cuticaiar 
origin.*  Specialization  is  to  be  traced  among  these  cross  veins  in 
their  reduction  ui  number  and  matching  in  position  in  the  two  series, 
and  in  the  hypertrophy  of  some  of  them  to  form  stout  triangnlar 
trusses,  which  entirely  fill,  in  section,  the  furrow  between  the  costa 
and  the  radius.  Two  antenodals,  some  distance  apart,  are  thus  hyper- 
trophied  in  most  ^schnidae,  one  at  either  side  of  the  arculus;  in  the 
Thorinte,  but  one,  and  that  one  meeting  the  arculus;  in  Si/7it/iefnU 
alternate  antenodals  are  thickened,  but  to  a  less  degree.  Their 
reduction  in  numbers  will  be  discussed  under  the  general  subject  of 
''cross  veins." 

We  have  already  seen  that  arculus  and  triangle  are  formed  where 
bends  in  the  media  and  the  cubitus,  respectively,  are  met  by  sti'ong'  cross 
veins.  We  have  seen  that  the  medial  and  the  cubital  traehese  are  at 
first  straight  or  slightly  curved  as  in  other  insects,  and  that  the  bend- 
ing takes  place  late  in  nymphal  life,  at  the  time  when  the  veins  are 
forming.  The  genus  Anax  (Plate  XL,  fig.  3),  while  highly  specialized 
in  many  ways,  has  preserved  a  rather  primitive  condition  of  the 
arculus.  It  is  composed  here  largely  of  cross  vein,  which  the  media 
bends  but  slightly  to  meet,  and  the  veins  J/i^  and  J/^  depart  from  it 
in  straight  lineir.  Media  tends  to  descend  the  arculus,  and  the  veins 
J/i_3  and  J/i,  departing  from  it,  become  arched  strongly  toward  the 
radius.  In  the  Libellulidte  the  branches  of  the  media  become  fused 
at  the  base  while  arching  upward.  This  may  be  traced  in  the  stages 
attained  ])y  such  genera  as  NeocorduVia  (Plate  XLII,  fig.  1),  Raphimula 
(Plate  XLIV,  fig.  8),  and  Pachydiplax  (Plate  XLVII,  fig.  1).     The 

« Indicating  that  in  this  group  at  least  a  recurrent  tracheole,  such  as  precedes  the 
bridge  in  the  iEst'hnidae,  may  have  developed  into  the  basal  attachment  of  the  radial 
sector  to  the  media. 

*In  other  orders  of  insects  cross  veins  are  generally  wanting  from  this  space,  and 
where  present  are  very  few  in  number. 

It  will  Ije  observed  that  the  tracheal  twigs  which  precede  the  anteijodals  of  the 
first  series  are  derive<l  from  the  subcosta;  those  of  the  postnodals  of  the  first  series, 
from  the  radius.  These  tracheal  branches  are  clearly  the  homoiogues  of  the  longer 
anterior  branches  of  the  8ul)costa  and  the  radius  in  the  Neuroptera  and  the 
Orthoptera.  Digitized  by  ^OOQ IC 
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upTvard  arching  of  the  medial  branches  reaches  its  climax  in  some 
Calopteryginae,  when  Mi+%  after  separating  from  M^  again  rejoins  the 
rsLdius;  its  basal  part  then  appears  as  a  cross  vein,  and  when  its  trunk 
a,ga.in  frees  itself  it  appears  as  a  branch  of  the  radius.  P%eudophaea 
(relate  LII,  fig.  3),  Cahpteryx  (fig.  34),  B,ndVe8talis  (fig.  41)  have  pre- 
served the  steps  by  which  such  condition  has  been  attained. 

In  EjngomphuB  (fig.  8)  there  is  a  curious  tendency  for  these  medial 
branches  to  become  conjoined  just  after  their  separate  departure  from 
the  arculus. 

In  all  these  tendencies  cuticularisation  outruns  tracheation;  the 
veins  become  sharply  angulated;  the  tracheae  much  less  so.  This  will 
be  clearly  seen  by  comparing  nymphal  (Plate  XXXII,  figs.  2  and  3) 
and  adult  (Plate  XXXV,  fig.  3)  wings  of  Lanthm  parmihu*. 


Fio.  8.— Wings  of  Epioomphus  paludosus  Selys. 

The  triangle  has  been  called  by  several  writers  the  "cardinal  cell," 
and  worthily,  for  it  is  a  feature  of  cardinal  importance  in  the  Odonate 
wing.^  We  have  already  observed  that  it  is  ordinarily  formed  in 
Ooraphus  and  others  of  the  suborder  Anisoptera,  between  an  oblique 
deflected  portion  of  the  cubitus  and  two  cross  veins  approximated 
upon  the  hindmost  branch  of  the  media.  Between  the  proximal  one 
of  these  two  cross  veins  and  the  arculus  is  a  narrow  space  which  may 
conveniently  be  termed  the  " supertriangle "  (.v.,  of  all  the  figures; 
also  called  elsewhere  "supratriangular  space"). 

The  quadrangle  of  the  Zygoptera, — In  the  suborder  Zygoptera  tri- 
angle and  supertriangle  bear  different  relations  to  each  other  and  to 
surrounding  parts  of  the  wing.  Together  they  constitute  a  unit  of 
wing  structure.     They  are  placed  in  line,  not  directed  apart  by  an 

« It  is  not  always  triangular,  but  the  exceptions  are  few.  The  name  is  a  very  con- 
venient one  and  in  general  use,  and  I  use  it  in  a  strictly  technical  sense  without 
regard  to  shape.  Digitized  by  ^OOgie 
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obtruding  angle  of  the  cubitus,  and  are  of  tenest  confluent  through  the 
atrophy  of  the  middle  cross  vein.  To  the  four-sided  figure,  which 
together  they  always  present,  we  will  apply  the  technical  term  "quad- 
rangle" {q^  of  all  the  figures;  also  called  elsewhere  *' quadrilateral,  and 


Fig.  9.— Wings  of  a  possil,  rNDKscRiBED,  Agrionid  genus,  in  the  Musf:um  op  Comparative  Zoology. 

quadrangular  space").  The  fossil  Agrionid  genus  illustmted  in  fig.  9 
offers  easy  transition  from  the  conditions  just  seen  in  the  Anisoptera 
to  those  of  the  Zygoptem,  and  renders  homologies  plain.  Com- 
paring this  wing  with  the  fore  wing  of  Tetrathemis  (fig.  10)  with  respect 


Fig.  10.— Wings  ok  Tctralhcmis  hyalina  Kirby. 


to  the  points  in  question,  triangle  and  supertriangle  are  recognizable 
readily  in  both  (though  in  Tetrathemis  the  latter  is  elongated  and  con- 
'  ^ins  an  extra  cross  vein),  and  both  may  easily  be  derived  from  ordinary 
tangular  cells.  Digitized  by  ^OOg le 
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Fio.  11.— Diagram  illuetratino  the  behavior  of  the 

QUADRANGLE  IN  THE  CaLOPTERYOIDA.  SOUD  LINES,  A 
SOMEWHAT  PRIMITIVE  QUADRANGLE;  LINE  OF  DOTS,  THE 
QUADRANGLE  OF  HfUerina;  line  of  dashes,  THAT  OF 
RHINOCYPHA;     arrows    indicate    the    opposite  COURSE 

OP  ROTATION.    Compare  with  Plates  li  and  lii. 


In  Agrionidse  (Plates  LIII  and  LIV)  the  quadrangle  is  undivided,  the 
middle  cross  vein  being  absent.  In  the  Calopterygidae  (Plate  LII)  the 
middle  cross  vein  is  occasionally  wanting,  as  in  Anuopleura  and  J^aZ- 
lage^  but  in  general  the  quadrangle  is  elongated  and  contains  numerous 
extra  cross  veins,  among  which  the  identity  of  the  typical  one  is  lost. 
The   quadrangle  is  gener- 


ally  rectangular  in  this 
family,  but  in  Iletderina 
(Plate  LI,  fig.  4)  it  is  wid- 
ened distally  and  convex  an- 
teriorly; in  Thore  (fig.  36) 
and  its  allies,  exactly  the 
reverse.  These  facts  are 
illumined  when  one  sees 
what  has  been  the  behavior 
of  the  cross  vein  which 
terminates  the  quadrangle 
in  this  family.  Vein  Cu^^ 
sex)arating  from  vein  Cu^  at  a  right  angle,  and  as  suddenly  bending 
again  distally,  sets  oflf  a  transverse  basal  portion  which  is  in  direct  line 
with  this  cross  vein.  The  two  thus  joined  rotate  together  about  the 
hind  angle  of  the  triangle  as  an  axial  point,  while  the  two  forms  of 
quadrangle  described  above  are  developing.     In  Jletaerina  (Plate  LI, 

fig.  4)  and  Lais  the  medial  end  of  the 
cross  vein  has  proceeded  distally,  while 
the  base  of  Ou^  has  been  retracted;  in 
Thore  (fig.  35),  Rhinooypha^  Lestes^ 
etc.,  the  reverse  rotation  has  taken 
place,  as  illustrated  in  the  accompany- 
ing diagram  (fig.  11). 

Th^  triangle  of  the  Anisoptera, — Re- 
turning now  to  the  suborder  Anisop- 
tera,  and  to  the  triangle  as  an  individ- 
ual feature  of  the  wing,  we  may  follow 
with  the  aid  of  fig.  12  the  changes  that 
have  taken  place  in  it,  bringing  it 
from  the  condition  of  an  ordinary  rec- 
tangular cell  to  its  present  estate.  It 
will  be  convenient  to  begin  with  a 
triangle  hardly  more  generalized  than 
that  of  the  fore  wing  of  Tetrathemis^ 
and  to  follow  the  shiftings  of  its  parts  severally. 

1.  The  angulation  of  the  cubitus, — At  the  dividing  cross  vein  of  the 
quadrangle,  the  cubitus  tends  in  all  Anisoptera  to  form  an  angle, 
which  pushes  triangle  and  supertriangle  out  of  line,  thus  destroying 
the  unity  of  the  quadrangle,  in  making  of  it  two  elements  of  wing 


Fio.  12.— Diagram  setting  forth  the 
behavior  op  the  triangle  in  the  sub- 
order anisoptera.  The  heavy  lines 
bound  a  somewhat  primitive  triangle. 

1,  2,  3, 4,  AND  5  ARE  STAGES  IN  THE  DESCENT 
OF  THE  UPPER  CROSS  VEIN.  1',  2',  3',  AND 
4'  REPRESENT  SUCCESSIVE  STAGES  IN  THE 
RETRACTION  OF  THE  CUBITUS  AT  THE  TRI- 
ANGLE. 1",  2^,  3",  AND  4"  REPRESENT 
STAGES  IN  THE  RETRACTION  OF  THE  BASE 
OF  VEIN  CV^.  V",  T",  8"',  AND  4"'  REPRE- 
SENT STAGES  IN  THE  ASCENT  OF  THE  VEIN 
CMi  up  THE  OUTER  SIDE  OF  THE  TRIANGLE. 
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structure.  The  increasing  angulation  at  this  point  may  be  followei 
in  the  fore  wings  of  a  series  of  Libelluline  genera,  such  as  Uterodipl^ 
(fig.  13),  Anatya  (Plate  XLIV,  fig.  2),  Jlesothemui  {J^late  XLV,  fig.S). 
and  Perithemis  (Plate  XLIII,  fig.  3).  It  is  only  a  little  lese  eridffll 
in  such  Gomphine  genera  as  Agriogomphtis  (fig.  27),  Gomphmi^ 
(Pkte  XXXIII,  tig.  2),  and  Gornphm  (Plate  XXXIII,  fig.  1).  It  wffl 
be  observed  that  this  deflection  of  the  cubitus  results  in  the  widenii^ 
of  the  space  between  veins  J/^  and  Cu^  beyond  the  triangle.  Tli 
may  be  seen  in  the  aforementioned  genera. 

2,  The  deflect  ion  of  the  middle  ctohh  vein  of  tJie  quadrangle. — It  ii 
this  process  that  makes  the  distal  half  of  the  quadrangle  triangukr. 
Successive  positions  of  the  (^ross  vein  are  shown  at  1,  2,  3,  4,  and  5  of 
figure.  Such  genera  as  Tetrathemia  (fig.  10),  Anatya  (Plate  XLH. 
fig.  2),  Macrotliemi4i  (Plate  XLVI,  fig.  1),  and  Ephidatta  (Pbte 
XLVII,  fig.  2)  exhibit  these  stages.  A  similar  but  less  striking  serie 
will  be  seen   in   such   Gomphine  genera  as  Agriogomphm  (fig.  27), 


Fig.  13.— Wings  of  Microdiplax  delicatula  Selys. 

Gomphoides  (Plate  XXXIII,  fig.  2),  and  Hagenius  (fig.  23).  Tte 
cross  vein  has  become  greatly  elongated  in  most  .^EchnidsB,  resulting 
in  the  elongation  of  the  whole  triangle,  as  seen  in  such  genera  ^ 
Gamphde.schm  (Plate  XXXVII,  fig.  1),  7?mc%^mi  (Plate  XXXVID, 
fig.  2),  and  Nasise.^chna  (Plate  XXXIX,  fig.  1).  Thus  this  cross  vein 
has  come  to  lie  in  such  position  that  it  appears  in  the  adult  wingt^ 
be  a  continuation  of  the  cubital  trunk,  and  it  has  generally  been  so 
intei*preted.« 

<^Pe7}tathejms  memhranulata  Karsch  (Ent.  Nachr.,  XVI,  1890,  pp.  33-35)  presenteJ 
somewhat  unusual  condition  of  this  cross  vein,  in  that  it  is  declined  to  the  maximois 
and  bent  upward  in  the  middle  at  its  junction  with  a  cross  vein  in  the  supertriangif 
which  has  migrated  outward  upon  it  half  the  length  of  the  triangle.  This  conditioD, 
very  like  that  seen  in  the  hind  wing  of  Tetratherais  (fig.  10),  only  a  little  i» 
advance  of  that,  has  resulted  in  the  triangle,  after  once  attaining  triangular  fora 
l)ecoming  again  four  sided.  Clearly,  it  is  not  five  sided  as  Karsch  thought  te 
alternative  explanation  (same  reference,  p.  35),  rejected  because  the  triangle  woolii 
not  reach  vein  M^  and  the  supratriangle  would  be  in  contact  with  the  discoidjl 
areolets— a  condition  seen  in  the  hind  wing  of  Necordulia  and  Ilemicordtdia  (Plitt 
XLII,  figs.  1  and  3)  and  in  many  Libellulinae — is  the  right  explani^on,  and  Hof 
name  Penlathemu  is  the  result  of  a  misinterpretation.^'^'^'^^^  ^^^ 
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3.  The  aaicent  of  vein  Ou^, — ^The  cubital  fork  is  in  all  Odonata  at  the 
ind  angle  of  the  triangle.  When  the  distal  end  of  the  anal  vein 
eets  the  cubitus  squarely  at  this  point,  a, struggle  ensues  between 
le  branches  of  the  cubitus  for  the*  maintenance  of  this  strong  point 
P  support.  In  a  series  of  genera  Cii^  wins,  and  6X  is  starved  and 
•owded  out,  becomes  much  the  weaker  vein,  and  is  forced  to  ascend 
le  outer  side  of  the  triangle.  This  has  happened  in  both  fore  and 
ind  wings  of  P^eudophlebia  minima  (Plate  XLV,  fig.  1).  The  suc- 
Mssive  positions  it  assumes  are  epitomized  in  the  diagram;  they  may 
3  verified  in  the  hind  wings  of  such  genera  as  Agrionoptera  (Plate 
:L,IV,  fig.  1),  Mesothemi8  (Plate  XLV,  fig.  3),  Diplacodes  (Plate  XLV, 
5.  2),  and  Mierodiplax  (fig.  13). 

4.  The  descent  of  vein  Ou^.—A  happier  solution  of  the  struggle  just 
entioned  is  found  when  vein  Cui  is  left  in  possession  of  the  hind 
igle  of  the  triangle,  A^ein  Ou^  descending  at  a  right  angle  from  the 
>rk,  carrying  the  tip  of  vein  A^^ 
ith  it  for  its  own  support.     We 
give     already    seen    that    a    very 
erfect   adjustment    of    this    sort 
rists    throughout    the   Caloptery- 
idse,  where  vein    Cu^  appears  as 
le  direct  continuation  of  vein  A^. 
Iir  diagram  illustrates  the  manner 
I  which  this  adjustment  is  brought 
tx)ut  in  the  Libellulidse.    This  will    fig.  m.— diagram  showing  base  op  typical 
e  better  understood  by  examining       i>ragon-flywing;  snowiNGATaANDbFiiwr 

ij^v^^M.     v*E*v*v/i.ci^vyx*    KJj    K.Aa.MXMM.u±KM^  AND  SECOND  CUBITO-ANAL  CR088VEIN8;  8HOW- 

le  fore  wings  of  such  genera  as       ino  also  quadrangle  (q),  subquadranqle 
[grianoptera  (Plate  XLI V,  fig.  1),       i^^i:::::Z''ln^^^  ^•^' ™""°"'^ ^'^' '"" 
[natya  (Plate  XLIV,  fig.  2),  Ba- 
himfiia  (Plate  XLIV,  fig.  3),  and  Ephidatia  (Plate  XLVII,  fig.  2). 

Diffeferdidtion  hetweeii  fore  and  hind  wings  at  the  triangle, — Primi- 
vely,  fore  and  hind  wings  of  Odonata  were  alike,  and  the  arculus 
^as  a  little  beyond  the  triangle  in  both,  with  the  anal  vein  extending 
)  the  hind  angle  of  the  triangle  (conditions  still  preserved  in  Cordu- 
yaster  (fig.  25)).  The  above  diagram  of  these  parts  (fig.  14)  will 
lierefore  stand  for  either  wing. 

In  the  space  between  the  cubital  and  anal  veins  before  the  triangle 
re  two  crossveins  which  may  fairly  be  considered  typical,  and  which, 
ecause  of  the  frequent  necessity  for  reference  to  them,  we  will  des- 
^ate  as  the  first  and  second  cubito-anal  crossveins  {a  and  h  of  all  the 
gures).  The  part  of  the  cubital  space  beyond  the  first  cubito-anal 
rossvein  will  be  seen  to  lie  directly  beneath  the  quadmngle  (which  it 
luch  resembles).  It  may  be  conveniently  designated  as  the  ''  subquad- 
angle  "  («j),  and  the  part  of  this  beyond  the  second  cubito-anal  cross- 
ein  as  the  subtriangle  {f  of  all  the  figures;  called  also,  elsewhere, 
^Bubtriangular  space"  and  ^'internal  triangle").  Digitized  by ^OOgie 
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Differentiation  between  fore  and  hind  wings  has  been  most  com* 
pletely  carried  out  in  the  Libellulidse,^  and,  fortunately,  alino«t  alltfao 
»tei)S  are  still  to  be  seen  in  living  genera.  In  this  family  two  verr 
different  processes  have  operated  in  the  two  wings: 

A.  Tfie  prtK'<fi0simi  of  the  triangle  in  the  fore  iring. — In  all  but  tho 
more  generalized  Libellulidie  the  anal  vein  seems  to  run  directly  to 
the  antero-intemal  angle  of  the  triangle,  while  retaining  in  the  bind 
wing  itt)  usual  course  to  the  hind  angle.  This  is  a  puzzle;  but  the  kef 
to  the  puzzle  is  found  in  the  behavior  of  the  second  cubito-anal  cross- 
vein  and  the  anal  vein.  The  accompanying  diagram  (fig.  15)  epitch 
mizes  what  has  taken  place. 

The  anal  vein  formerly  went  directly  to  the  hind  angle  of  thai 
triangle  in  tho  fore  wing.  Then,  through  the  simultaneous  deflection 
of  erossvein  and  anal  vein,  the  latter  came  to  appear  forked — a  stage 

it  has  reached  and  still  main- 
tains  in    most    Gomphinas. 
Then  the  basal  part  of  iht 
anal  trunk  was  carried  for- 
ward   into  direct  line   with 
the    still   further    deflected 
second     cubito-anal     cross- 
veins,  so  that  the  latter  ap- 
pears as  the  continuation  of 
the  vein,  and  not  at  all  as  a 
erossvein,   while   the    distal 
end  of  the  anal  vein  i^  almost 
lost  among  the  crossveins  on 
the  proximal  side  of  the  tri- 
angle.    Thus  it  is  that  the 
anal  vein  seems  to  join  the 
front  angle  of  the  triangle. 
With  the  acHiuisition  of  new  responsibilities,  the  second  cubito-anal 
erossvein  has  waxed  stronger  and  longer,  and  has  pushed  the  inner 
angle  of  the  triangle  toward  the  outer,  making  the  triangle  narrow, 
and  bringing  about  l>y  this  means  its  apparent  remoteness  from  the 
arculus.     Such  genera  are  illustrated  in  Plates  XLIII,  XLV,   and 
XLIX    and   show  the   steps   in   this  process.      Simultaneously   the 

^Their  differentiation  in  function  was  proved  experimentally  by  Girard  (1862. 
Note  Bur  divers  exi)erienre8  relatives  a  la  fonction  des  ailes  chez  lee  insectes,  Ann. 
l"  vj^j  France  (4),  H,  PP-  153-162).  His  results  that  are  of  moet  interest  here 
rr«^  Gotten  by  simplv  clipping  off  one  pair  of  wings  at  a  time.  Thua  he  showed  ihmt 
'      {qrion  with  fore  and  hind  wings  practically  ahke,  flight  is  fairly  well  sustained 


Fig.  15.— DiAciBAM  iLLVirrRATiNii  the  procesrion  op  the 

TBIASOLE  AND  THE  DEFLECTION  OK  THE  ANAL  VEIN  AND 
8ECOND  CI'BITO-ANAL  CR088VEIN  IN  THE  FORE  WINGS  OP 
LiBELLULIDJt.  a,  THE  PI  ROT,  AND  6,  THE  8ECX)ND  CUBITO- 
ANAL  CR08«VEIN«:  1.  2,  3,   AND  4,  MCrESSIVE  P08ITION8. 


•U.  either  pair  of  wings  alone:  Libellula  can  fly  with  the  fore  wings  only,  bat  witb 

t'lffoi^w^^^^  ^^^^--^  ^l^'^^""^  notsusUinitmtheair.     I  hav. 

trifi^  tTeJTresults,  using  Bxalla^na  and  Sympeiram,    I  hav^e  also  made  acme  ne^ 

Si'tfnrtTdete^ine  the  utility  of  certain  structures     ^e^-^ce  will  ^. 

S  to  my  results  farther  on.  ^gtized by ^OOglL 
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deflected  portion  of  the  cubitus  (the  inner  side  of  the  triangle)  has 
been  elongated,  producing  the  very  narrowly  elongate  triangle  of 
LibelluLxi  (Plate  XLVIII,  fig.  3)  and  its  allies. 

B.  The  rece8si<m  of  the  triangle  in  the  hind  wing, — The  behavior  of 
the  triangle  in  the  hind  wing  has  consisted  simply  in  its  retraction 
through  the  successive  position  shown  diagramatically  in  fig.  16,  and 
illustrated  in  such  genera  as  Agrionoptera  (Plate  XLIV,  fig  1), 
Raphimnia  (Plate  XLIV,  fig.  3),  Uracis^  (Plate  L,  fig.  2),  and  Pantala 
(Plate  L,  fig.  3).  Doubtless  this  recession  of  the  triangle  of  the  hind 
wing  could  only  be  advantageous  in  connection  with  the  developments 
described  under  the  next  heading  and  discussed  again  farther  on. 

The  anal  area. — In  the  Odonata  there  is  no  anal  furrow  or  suture, 
as  in  most  other  insects,  sharply  delimiting  an  anal  field.  The  anal 
vein,  except  in  a  few  fossil  forms  {hophMyi4i^  fig.  31,  etc.),  is  solidly 
joined  to  the  cubitus,  as  already  shown.  We  now  pass  to  notice  the 
distribution  of  the  anal 
branches  in  the  small  area 
back  of  the  cubital  deflec- 
tion. 

Probably  in  the  early 
Odonata  the  anal  tracheal 
trunk  occupied  the  posi- 
tion of  the  anal  vein,  well 
back  of  the  cubitus.  On- 
togeny (see  figs.  1  and  2) 
and  analogy  with  insects 
of  other  orders  would  both 
support  this  view.  But  in  such  recent  forms  as  I  have  had  for  study 
this  anal  trachea  is  closely  approximated  to  the  cubitus  beyond  the 
base,  and,  midway  to  the  triangle,  descends  to  the  level  of  the  anal 
vein,  and  sends  branches  both  proximal  ly  and  distally,  about  which 
that  vein  is  formed  (tig.  2,  and  Plate  XXXI,  figs.  1-3).  Even  in 
the  thick  wings  of  nymphs  of  Anisoptera  the  contorted  position  and 
decreasing  size  of  the  anal  trachea  indicate  that,  like  the  costal  trachea 
of  the  opposite  wing  margin,  it  is  suffering  from  lack  of  room;  or,  per- 
haps, outstripped  by  the  intervening  tracheae  that  are  better  situated 
in  relation  to  air  supply.  At  least  we  find,  especially  in  thin  and 
narrow  wing  cases,  the  anal  trachea  dwindles,  and  loses  successively 
all  its  branches,  which  then  become  incorpomted  into  the  cubital  air 
system.  The  best  developed  anal  trachea  we  have  seen  is  that  of  Aimx 
(Plate  XXXI,  fig.  3),  in  which  it  will  be  noticed  that  the  terminal  branch, 
^i,  is  continued  beyond  its  position  of  fusion  with  the  cubitus  in  a 
recurrent  position.  In  the  hind  wing  of  Oamphm  (Plate  XXXI,  fig.  1) 
it  will  be  observed  that  this  recurrent  portion  is  attached  to  vein  Cu^\ 
J-i,  apparently,  wanting;  A^,  strongly  developed.  In  the  fore  wing 
of  the  same  nymph  A^  has  also  been  transferred  to  the  cubitus,  being- 


Fiu.  16.— Diagram  representing  the  recession  of  the 

TRIANGLE    IN  THE    HIND    WINGS  OF  THE  LiBELLULIDiE,   1, 
2,  3,  AND  4,  SUCCESSIVE  STAGES. 
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attached  to  the  cubital  trunk  at  the  place  where  the  anal  vein  bends 
strongly  away  from  it.  In  all  the  Zygoptera  1  have  been  able  to 
examine,  all  the  branches  of  the  anal  vein  have  been  transferred  to 
the  cubitus  in  both  wings,  the  anal  trunk  being  ver}^  greatly  reduced 
or  wanting  (see  Plate  XXXI,  fig.  2). 

Such  transference  of  the  branches  of  the  anal  trachea  lends  tiie 
strongest  support  to  the  assumption  already  made  regarding-  the  trans- 
ference of  the  trachea  Us  to  the  media,  in  which  ease  possible  reasons 
for  shiftinfif  and  reattachment  were  much  more  clear. 

The  anal  loop. — Owing  to  such  shif  tings  of  trachea^  owing*  also  to  the 
expansion  of  this  region  in  some  wings,  occasioning  the  development 
of  accessory  tracheal  branches  and  its  reduction  in  others,  causing  all 
the  branches  to  disappear,  the  homologies  of  those  branches  which  are 
oftenest  present  are  followed  with  diflSculty.  Two  of  them,  however 
(designated  as  Ai  and  A^  in  the  figures),  must  be  considered  here,  since 
they  together  form  an  indosure,  which  becomes  one  of  the  strongest 


Fig.  17.— Forms  of  the  anal  loop  in  the  Anisoptera:  1,  anal  ixwp  op  Cyclophylla  DipmrLUi: 
2,  OF  Gomplioides  stigmata^;  3,  of  Oomphse»chna  /urc'Uata;  4,  of  Oomphomacromia  paradoxa;  5,  of 
St/ncordulia  gracilis;  6,  of  Agrionoptcra  insignis;  7,  oP  (?)  Nannophya  maculomi;  8,  OF  Ephitlaiia 
longipt's;  9,  of  Hydrobasilcus  extraneus. 

of  the  supporting  structures  of  the  expanded  anal  area  of  the  hind 
wings  of  the  Anisoptera.  This  inclosure  may  &t\y  be  designated  as 
the  a7iul  loop  {al.  of  all  the  figures).  Fig.  17  will  serve  to  show  some 
of  its  more  common  and  characteristic  forms. 

In  some  Acschnine  genera  we  find  a  supplemental  loop  {al')  devel- 
oped between  veins  Ay  and  Cu^^.  Fig.  3  of  Plate  XXXI  shows  how 
this  is  brought  about;  it  is  another  accompaniment  of  the  widening  of 
the  base  of  the  wing.  Since  in  the  Libellulidse  the  anal  loop  extends 
from  vein  A^  to  vein  C?/ja,  it  is  to  be  considered  as  the  equivalent  of 
both  loops  in  Anax.  Of  the  characteristic  foot-shaped  loop  of  the 
commonest  Libellulidie  the  "toe"  is  of  later  development,  and  results 
from  the  concurrent  elongation  of  veins  A^  and  Cu^t^  with  the  expan- 
sion of  the  hind  angle  of  the  wing. 

After  considering  these  changes  severally,  if  we  again  compare  fore 
and  hind  wing  in  any  of  the  more  specialized  LibellulidaB  we  shall  see 
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that  only  the  part  of  the  wing  which  lies  back  of  the  median  vein  has 
been  affected  by  them.  But  that  part  has  been  modified  profoundly; 
in  it  entirely  different  ends  have  been  wrought  out  in  the  two  wings, 
and  by  different  means.  The  fore  wing  is  chai*acterized  by  greater 
modification  of  parts  present  in  the  primitive  wing;  the  hind  wing,  by 
the  greater  development  of  new  parts. 

III.  SOME  GENERAL  FEATURES  OF  THE  WING. 

VEIN  SHIFTING   AND   VEIN   DIFFERENTIATION. 

There  are  two  kinds  of  specialization  occurring  simultaneously  in 
insect  wings,  not  clearly  delimited,  but,  nevertheless,  distinct  enough 
to  enable  us  to  understand  in  a  measure  the  reasons  for  the  success  of 
both.  First,  there  is  the  shifting  of  veins  for  the  mechanical  advan- 
tag'e  of  position  and  the  development  of  strong  cross  veins  to  aid  in 
maintaining  favorable  positions.  These  developments  have  occupied 
our  discussion  hitherto.  We  have  seen  that  the  course  of  specializa- 
tion is  traceable  in  each  part,  and  we  shall  see  further  on  that  the 
parts,  varying  independently  or  being  modified  together,  collectively 
furnish  most  excellent  characters  for  interpreting  the  genealogy  of  the 
group. 

Second,  there  is  a  specialization  which  is  not  confined  to  any  par- 
ticular part  of  the  wing  or  to  any  particular  structure,  but  which  con- 
sists in  the  progressive  differentiation  between  veins  and  membrane, 
in  the  concentration  of  strength-giving  wing  material  within  the  sup- 
porting veins,  and  in  the  reduction  of  cross  veins.  Although  less  tan- 
gible, perhaps,  and  ceiiainly  less  useful  for  tracing  genealogies,  this 
kind  of  specialization  is  none  the  less  real.  The  first  furnishes  char- 
acters differing  in  kind;  the  second,  only  those  differing  in  degree. 
The  first,  rather  than  the  second,  is  characteristic  of  fossil  species, 
some  fossil  forms  having  carried  the  shifting  of  veins  already  described 
to  extremes  unparalled  at  the  present  time.  The  second,  i-ather  than 
the  first,  is  characteristic  of  those  modern  genera  which  belong  to  the 
cooler  regions  of  the  globe.  The  first  is  often  accompanied  by  very 
abundant^  venation.  The  second  is  indicative  of  keener  competition 
in  recent  times  and  in  temperate  climates,  necessitating  greater 
economy  of  wing-building  substance. 

A  comparison  of  the  wings  of  Neurothemw  (fig.  18)  and  Tetragorieuria 
(fig.  19),  two  genera  of  Libellulida?  that  may  fairly  be  taken  as  expo- 
nents of  the  two  kinds  of  specialization,  will  make  the  difference 
between  them  clear.  In  Neurothemis^fei  have  venation  "  ruti  wild" — 
the  vein-building  material  scattered  with  great  prodigality  throughout 
the  membrane,  forming  a  very  irregular  and  inconstant  mesh  work, 

«One  might  almost  say  luxuriant.  Possibly  the  advantage  of  the  new  position 
attained  by  the  shifting  of  parts  is  so  great  that  over  development  results  from  it  at 
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8urh  a.s  was  common  to  many  early  fossils  of  other  orders  and  soch  a> 
is  btill  charaeteristie  of  the  teginina  of  the  Ix)ciistidR\     In  Tetrag<mf^T^ 


Fio.  lb.— W1NO8  OK  Heurothemig  oculata  Fabricius. 


Fig.  19.— Wings  of  Tetmgoncuna  cynomira  Say. 

order  is  wrought  out  of  this  seeming  confusion  in  the  wing  membrane. 
The  veins  are  .strong,  the  membmne  is  thin  and  jnore  tmnsparent. 
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sross  veins  are  reduced  so  as  to  leave  those  that  remain  in  such  position 
that  each  seems  U>  bear  its  individual  share  in  the  stress  upon  the  wing. 
Instead  of  a  dozen,  more  or  less,  of  inconstant  cross  veins  in  the  space 
between  veins  Hj^  and  M^  between  nodus  and  stigma,  as  in  JVeitrothernts, 
there  are  but  three,  and  these  three  are  constant,  and  so  for  other 
parts.     In  and  about  the  triangle  of  Neurotliemis  are  many  veinlets 
which  have  been  sacrificed  to  make  the  triangle  itself  stronger  in 
Tet7'aganeurla,     An  ac*.tual  count  of  the  cells  in  a  hind  wing  of  NeiiTO- 
therrria  gives  the  number  2,695;  in  a  hind  wing  of  Tetragmieiirla^  265, 
the  latter  wing  being  at  the  same  time  a  little  larger.     Neurotherrm 
has  far  outrun  Tetragoneuria  in  all  those  adjustments  of  parts  in  the 
region  of  the  arculus,  already  described,  as  characteristic  of  the  spe- 
cialization of  the  Libellulidse;  but  Tetrctgoneurla^  having  attained  a 
fair  measure  of  mechanically  advantageous  arrangement  of  .parts,  has 
attained  success  by  disposing  of  its  strength-giving  wing  material 
T^here  it  is  most  effective.     Tetrdgoneuria  is  vastly  superior  i  n  flight  ^ — 
is,  indeed,  one  of  the  fleetest  and  most  agile  of  winged  creatures. 

CROH8   VEINS. 

The  vein-building  substance  of  which  we  speak  is  of  course  hypo- 
dermis.     The  insect  wing  is  essentially  but  a  flat  evagination  of  the 
body  wall,  with  a  few  trachea  grown  out  into  it.     During  early  devel- 
opment the  hypodermis  of  the  wing  does  not  differ  in  any  essential 
respect  from  that  of  other  parts  of  the  body.     As  elsewhere,  it  con- 
sists of  a  single  layer  of  cells  which  secrete  a  protecting  external 
layer  of  chitine.     At  the  time  of  transformation,  when  the  hypodermis 
of  the  two  walls  of  the  wing  sac  is  bound  together  by  fused  internal 
processes,  blood  is  forced  out  into  the  wing,  greatly  extending  it  lat- 
erally.    The  hypodermis  is  thus  spread  out  in  a  very  thin  layer.     As 
80on  as  a  definitive  layer  of  chitine  is  deposited,  the  hypodermal  cells 
(which,  of  all  cells  known  to  me,  possess  the  greatest  capacity  for 
speedy  and  extensive  shifting  and  readjustment)  begin  to  be  segregated 
into  groups  along  the  lines  of  the  veins  that  are  to  be,  and  there 
dei)osit  additional  chitine,  which  differentiates  veins  from  membrane. 
Doubtless  in  the  earliest  insect  wings  the  segregation  of  the  hypo- 
dermal  cells  was  such  as  to  give  a  membrane  crowded  with  somewhat  cir- 
cular areoles,  such  as  we  find  in  the  expanded  lateral  margins  of  the 
pronotum  of  the  Tingitidte,  in  the  tegmina  of  the  Locustida%  in  almost 
the  entire  wing  of  the  fossil  dragon  fly  ^^chnidiuni^  and  in  the  wider 
spaces  of  the  wing  of  NeurothenuM.     The  principal  veins  first  would 
become  strongly  marked  \y^  the  accumulation  of  the  hypodermal  cells 
about  the  trachete.     Cross  veins  would  emerge  from  the  meshwork,  as 
they  seem  to  be  emerging  in  the  wing  of  Neiirothemis^  in  the  spaces 
between  veins  R^  and  Jf,,  between  J/,  and  J/^,  etc.,  by  the  dropping 

«I  venture  this  unqualified  statement  without  having  seen  -^Tcurp^/i^l^J^^  »/> 
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out  of  veinlets  that  are  longitudinally  placed;  or,  as  illustrated  in  the 
following  diagram  (fig.  20). 

A  few  strong  cross  veins  for  binding  the  longitudinal  veins  together 
would  be  developed  first.  In  the  wider  spaces  between  the  longitudinal 
veins  the  cells  would  take  on  hexagonal  form  as  soon  as  necessity  for 
economy  in  the  disposition  of  vein-forming  substance  arose,  and  hexa- 
gons would,  of  necessity,  fall  into  regular  series  or  rows.  This  con- 
dition would  early  be  attained — has  been  attained  or  surpassed  by 
almost  all  living  Odonata.  Meanwhile  the  reduction  among  cross 
veins  goes  on  apace,  and  the  fundamental  thing  in  this  reduction  con- 
sists in  the  l)etter  marshaling  of  the  hypodermal  cells  at  the  proper 
moment  of  transformation. 

This  brings  us  to  the  practical  point,  that  cross  veins  are  constant  in 
number  and  position  only  when  they  have  attained  individual  responsi- 
bility— when  each  has  its  own  share  in  the  stress  of  the  wing  stroke. 
Utility  determines  survival  among  cross  veins  as  among  species.  No 
better  illustration  could  be  found  than  the  two  cubito-anal  cross  veins 
before  the  triangle  in  the  wings  of  the  Libellulidie.  The  first  of  these 
is  formed,  as  we  have  seen,  about  the  descending  portion  of  the  anal 
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Fig.  2O.--DIAGRAM  ILLUSTRATING  THE  EMERGENCE  OF  STRONG  CROSS  VEINS. 

trachea,  and  that  is  a  sufficient  reason  why  in  the  reduction  of  cross 
veins  it  never  disappears.  The  second  in  the  fore  wing  becomes  biueed 
against  the  front  angle  of  the  triangle  and  acquires  new  responsibility, 
which  insures  its  preservation;  one  would  as  soon  expect  to  miss  those 
other  cross  veins  which  ])ound  the  triangle.  But  in  the  hind  wing 
this  same  cross  vein  acquires  no  such  importance — mther  loses  through 
the  recession  of  the  triangle  any  importance  it  may  have  had  to  begin 
with,  so  it  early  disappears.  In  the  more  generalized  Libellulidte  it 
is  always  present;  in  the  more  specialized  it  is  uniformly  al>sent,  but 
in  a  few,  in  this  respect  transitional  genera,  it  is  present  or  absent 
indifferently.  Similarlj'  in  the  more  specialized  Libellulidae  but  one 
cross  vein  persists  in  the  space  which  the  bridge  incloses,  and  there  is 
a  very  good  reason  why  that  one  never  disappears — it  is  formed  about 
the  descending  trachea  which  precedes  the  bridge. 

Very  similar  are  the  antenodal  and  postnodal  cross  veins,  of  which 
so  much  use  has  been  made  in  systematic  work.  In  the  fore  wing  of 
Nenraeschna  the  antenodals  are  more  than  forty,  the  number  being 
inconstant;  in  Pachydlplax  the}'  are  always  six.  In  the  hind  wing  of 
Neuraeachyui  the  antenodals  are  about  twenty-five;  in  that  of  Teira- 
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gcmeuria  they  are  four.  Those  antenodals  which  early  chance  become 
*•'  matched"  across  both  costal  and  subcostal  spaces  brace  the  deepening 
subcostal  furrow  better  and  are  more  sure  to  be  preserved. 

Then  there  is  a  reduction  of  cross  veins  which  seems  not  solely 
directed  toward  strengthening  those  that  remain,  but  rather  toward 
clearing  out  of  spaces  between  the  points  of  transvei-se  union  of  longi- 
tudinal veins."  This  clearance  takes  place  in  different  places  in  Libel- 
lulidse  and  in  Gomphinae,  correlated  with  the  difference  in  shape  and 
position  of  the  triangle  in  the  two  groups.  In  the  former  the  cross 
veins  disappear  (see  Pachydijdax^  Plate  XLVII,  fig.  1)  from  the  spaces 
adjacent  to  the  subnodus  and  the  oblique  vein  and  under  the  stigma. 
In  the  latter  (see  GompKxis  dilcitatus^  Plate  XXXIII,  fig.  1)  from  the 
spaces  just  beyond  the  arculus.  In  the  -^schnince,  with  triangles 
similarly  disposed,  while  the  cross  veins  do  not  actually  disappear  just 
beyond  the  arculus,  we  find  sometimes  (as  in  Ancv,t^  Plate  XL,  fig.  3) 


3 


Fio.  21.— Diagram  showing  how  hexagonal  cells  become  rectanoleb  and  how  crossveinb 

BECOME  matched  IN  TRANSVERSE  LINES  ACROSS  THE  WING. 

all  the  veins  on  the  anterior  side  of  the  base  of  vein  J/^,  between  it 
and  the  radius,  so  dwindled  that  little  more  than  thin  membi-ane 
remains.  This  is  much  more  evident  in  the  actual  wing  than  in  the 
figure. 

We  have  already  referred  to  the  matching  of  nodal  cross  veins.  In 
the  Agrioninje  this  process  is  carried  so  far  that  all  the  crossveins  of 
the  body  of  the  wing  become  arranged  in  transverse  lines.  A  com- 
parison of  the  wings  of  Archilestes  (Plate  LI,  fig.  6),  Lestes  (Plate  LIII, 
fig.  1),  Argla  (Plate  LIII,  fig.  5),  and  Nelmllennia  (Plate  LIV,  fig.  8)  will 
illustrate  the  progress  of  this  tendency. 

« Allowing,  perhaps,  for  readier  flexion  of  the  portion  of  the  winj?  posterior  to  the 
cleared  spaces,  though  of  this  I  am  not  sure.  In  Myrmeleonidse  (Plate  XXXVI 
fig.  2)  subcosta  and  radius  are  strongly  bound  together  at  base  and  at  stigma,  while 
the  long  narrow  space  between  is  free  from  cross  veins.  It  would  seem,  since  the 
wing  is  easily  flexed  behind  this  space,  the  costal  margin  remaining  rigid,  that  an 
imaginary  axis  of  flexion  joins  the  two  strong  yet  elastic  termin^Lgp^^^^^^^^j^^ 
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The  accompanying  diagram  (fig.  21)  shows  the  steps  by  which  cross- 
veins  may  be  brought  into  line.  All  these  steps  may  be  seen  in  the 
wings  of  Agrioninse  represented  in  the  plates  and  better  still  in  fig.  ^. 

In  Calopterygidse  crossveins  are  so  numeroos  it  seems  to  have  been 
of  more  moment  (at  least  in  Calopteryx  and  its  nearest  allies)  that  the 
longitudinal  lines  of  crossveins  should  become  straight,  allowing  the 
longitudinal  furrowing  of  the  base  of  the  wing  to  be  extended  to  the 
margin. 


SBCTORS   AND  SrPPLSXENTB. 


The  areolse,  or  cells,  of  the  wing  membrane  are  potential  hexagons. 
Where  bordered  on  one  side  by  a  straight  vein  they  are  converted  into 
pentagons  by  the  elimination  of  one  angle;  where  included  in  a  single 
row  between  two  veins  they  become  quadrilaterals,  through  the  elim- 
ination of  two  angles.     Even  in  the  broader  areas  of  the  wing  their 
hexagonal  regularity  is  early  di.sturbed  by  two  more  or  less  distinct 
means:  (1)  by"  the  development  of  new  tracheal  branches,  which  pene- 
trate into  the  broader  spaces,  straightening  out  certain  broken  lines  of 
crossveins  and  converting  their  bordering  hexagons  into  pentagons; 
(2)  by  the  development  of  longitudinal  veins,  independently  of  the 
tracheae — veins  which  traverse  the  same  spaces  in  a  direction  generally 
more  or  less  transverse  to  that  of  the  accessory  tracheae  and  complete 
the  havoc  of  the  hexagons.     By  the  first  means  are  pi*oduced  extra 
branches  of  principal  veins,  which  so  appear  in  the  adult  wing.    Some 
of  the  most  important  of  these  are  designated  J/j^^,  i?«a,  CWg*,  etc.,  in 
the  figures.     By  the  second  moans  are  developed  curved  veins,  which 
are  generally  opposed  in  position  to  the  principal  veins  bounding  the 
wider  spaces  anteriorly.     These  may  be  called  mipplenwnts.     Both  are 
well  shown,  and  the  diflPerenee  between  them  is  clearly  demonstrated  by 
Plate  XXXII,  fig.  1  of  A7iax  Junius,     The  principal  trachea  shown 
is  the  radial  sector,  whose  branches  are  accessory;  the  strong,  develop- 
ing vein  that  sets  across  them,  bending  toward  the  radial  sector  at  both 
its  ends,  is  the  radial  suppleitieiit  {B,  suppl.^  of  all  the  figures).    It  will 
be  seen  to  be  a  purely  cuticular  vein,  without  trachea  of  its  own. 
Behind  vein  M^  is  an  exactly  similar  vein,  the  median  supplement  (M> 
»uj}j}L^  of  all  the  figures).     Behind  vein  M^  and  proximal  to  vein  Jl^«, 
though  often  joined  to  the  latter,  is  another,  the  apical  supplement  {ap> 
»uppL)^  well  shown  in  Trainea  (Plate  XLIX,  fig.  3)  and  its  allies.     From 
the  outer  side  of  the  triangle  there  starts  another,  the  trigonal  supple- 
ment (trig,  mp2)l.)  well  shown  in  Hageniun  (fig.  23),  and  in  most  ^sch- 
ninse  (Plates  XXXVII-XL). 

Both  supplements  and  extra  branches,  being  relatively  recent 
acquirements,  are  well  developed  only  in  the  more  specialized  mem- 
bers of  the  several  groups. 
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UNEQUALLY   DEVELOPED   WINGS   IN   THE   SAME   SPECIES. 

1,  The  specialization  of  fore  and  hind  wings  to  an  unequal  degree^ 
chen  hoth  {or  ths  parts  concerned  of  hoth)  are  following  similar  lines, — 
\.  single  illustration  of  this  will  suffice.  In  Chalcopteryx  (fig.  22) 
Jie  fore  wing  has  in  several  points  outrun  the  hind.  For  instance, 
rein  M^  separates  from  vein  M^  in  the  hind  wing  at  the  subnodus,  as 
B  usual;  but  in  the  fore  wing  M^  has  fused  with  M^  for  the  space  of 
leveral  cells'  length  beyond  the  subnodus.  Again,  in  the  space 
[)etween  veins  M^  and  M^  there  are  a  number  of  interpolated  sectors, 
ill  of  which  are  independent  of  the  veins  in  the  hind  wing,  but  in  the 
fore  wing  the  next  to  the  longest  of  these  has  become  attached  to  vein 
M^  in  such  position  that  M^  now  appears  forked.     It  will  be  seen  at  a 


Fig.  22.— Wings  ok  Chalcopteryx  ruiilans  Rambur. 

glance  that  the  anterior  branch  of  this  fork  is  the  same  thing  as  the 
independent  sector  occupying  the  same  position  and  relations  in  the 
hind  wing.  First,  a  broken  line  of  crossveins  became  straightened 
out  longitudinally  to  form  the  sector;  then,  one  of  the  crossveins 
lying  below  its  proximal  end  in  the  fore  wing  became  declined  to 
brace  the  sector  against  vein  J/^.  But  the  bracing  of  the  wing  tip  did 
not  stop  with  this.  The  upper  branch  of  the  fork  has  acquired  a  lesser 
fork  of  its  own,  whose  anterior  branch  is  in  like  manner  developed 
out  of  a  still  shorter  sector,  which  has  remained  independent  in  the 
hind  wing.  Again,  the  longer  of  the  two  sectors  in  the  space  between 
veins  lis  and  M^  in  both  wings  become  attached  to  vein  J/,;  a  sym- 
metrical fork  has  thus  been  developed  in  the  fore  wing,  but  in  the 
hind  wing  the  adjustment  is  still  imperfect. 
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2.  Unequally  developed  wings  in  the  ttco  sexes. — The  wings  of  the 
male  often  outrun  those  of  the  female.  The  best-known  instance  is 
the  frequent  angulation  of  the  anal  area  of  the  hind  wing  in  the  male, 
the  hind  angle  of  the  female  always  remaining  rounded.  In  Hagenim 
(fig.  23)  it  will  be  seen  that  the  difference  in  conformation  of  the  anal 
angle  has  slightly  affected  the  form  of  the  anal  loop  also. 

In  that  part  of  the  Calopterygine  series  in  which  the  stigma  is  \oA 
it  is  retained  longest  in  the  females. 

In  Agrum  (fig.  4,  t)  it  retains  a  much  more  primitive  form  in  the 
female.  The  curious  stigma  of  the  fore  wing  of  the  male  of  Anom- 
(dagrion  (fig.  4,  w.)  has  outstripped  that  of  the  hind  wing,  bat  even 
the  latter  is  somewhat  less  primitive  than  either  stigma  in  the  female. 


Fig.  23.— Wings  of  Hagenxun  bm*istylus  Selys. 

The  reason  for  the  greater  specialization  of  the  wings  in  the  male  is, 
of  course,  so  well  known  as  to  need  only  passing  mention.  The 
males,  and  not  the  females,  seek  their  mates  and  compete  for  them 
upon  the  wing,  often  amid  great  rivalry. 

SUMMARY  OP  THE   MORE   GENERAL  TENDENCIES  OF  VEIN   EVOLUTION  WITHIN  THE  ORDER. 

The  facts  of  ontogeny  and  comparative  anatomy  hitherto  presented 
seem  to  warrant  a  number  of  conclusions  as  to  the  development  of  the 
several  parts,  which  conclusions  may  be  expressed  in  tabular  fonn  as 
follows: 


Generalized  condUion. 

Subcosta  long;  nodus  remote  from 
wing  base. 

Antenodal  and  postnodal  cross  veins 
numerous,  weak,  irregular  (not  matched), 
and  none  of  them  hypertrophied. 


Stigma  without  special  support. 


Developmental  tendencies. 

Subcosta  becoming  shortened  and  the 
nodus  retracted. 

Antenodal  and  postnodal  croas  veins 
becoming  reduced  in  number,  stronger, 
more  regular,  sometimes  matched  in 
position  or  differentiated  among  them- 
selves. 

Stigma  becoming  supported,  proxi- 
mally  by  a  brace  vein  (hypertrophied 
cross    vein),  and    distally  by  a   sector 
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Bridge  weakly  or  incompletely  devel- 
oped; oblique  vein  remote  from  the  sub- 
nodus. 

All  principal  veins  straight  or  gently 
curved  and  evenly  forking. 

Media  at  the  top  of  the  arculus. 

Veins  M^-^  and  M^  at  their  departure 
froDQ  the  arculus,  separate  and  straight. 

Triangle,  supertriangle,  subtriangle, 
etc.,  ordinary  quadrangular  areoles  (per- 
haps traversed  by  weak  cross  veins) . 

Cubitus  somewhat  symmetrically 
forked. 

Anal  angle  of  the  wing  unsupported. 


Cross  venation  dense,  irregular,  and 
inconstant. 


Fpre  and  hind  wings  alike. 


Bridge  becoming  strong  and  directly 
attached  to  vein  ifi+,;  oblique  vein,  re- 
tracted toward  the  subnodus. 

Some  principal  veins  becoming  strongly 
angulate  at  points  of  special  bracing. 

Media  descending  the  arculus. 

Veins  Mi-^  and  M^  becoming  fused,  or 
strongly  arched  upward,  or  both. 

Triangle,  etc.,  becoming  strong  and 
highly  differentiated  inclosures. 

Cubital  fork  becoming  strongly  uni- 
lateral. 

Anal  angle  becoming  supported  by  the 
junction  of  veins  Ca^  and  A^  and,  some- 
times, by  the  development  of  an  anal 
loop. 

Cross  veins  becoming  fewer,  stronger, 
more  definite  and  regular,  and  the  mem- 
brane, thinner. 

Fore  and  hind  wings  differentiating  ( 1 ) 
by  following  parallel  paths  with  unequal 
speed,  and  (2)  by  following  different 
paths. 


IV.  LINES  OF  SPECIALIZATION. 

Hitherto  we  have  been  discussiDg  wing  characters  more  as  individual 
entities  than  as  mutually  dependent  parts  of  a  single  organ.  The 
illusti'ations  of  the  steps  in  the  development  of  each,  drawn  from  adult 
wings,  have  been  selected  arbitrarily,  and  have  not  always  been  drawn 
from  a  single  line  of  development.  They  have  served  the  purpose  of 
illustrating  in  a  general  way  the  progressive  modifications  of  each  part, 
confimiing  the  ontogenetic  record.  In  their  application  to  this  end 
we  have  necessarily  overlooked  the  lesser  individual  peculiarities  of 
each.  Correlated  characters  varying  independently  preserve,  some 
here,  some  there,  bits  of  the  ancestral  record,  but  with  more  or  less  of 
individual  alteration  of  it.  It  is  probable  that  every  one  of  the  char- 
acters discussed  in  this  paper  would  be  found  on  closer  study  to  pos- 
sess distinctive  features  in  each  genus — earmarks  of  the  genus.  This, 
of  course,  applies  not  to  wing  parts  alone,  but  to  every  other  part  as 
well. 

We  come  now  to  consider  these  same  characters  in  their  ensemble. 
Their  individual  records,  of  course,  do  not  agree.  Did  they  agree,  we 
should  have  a  single  lineal  series,  very  well  adapted  to  book  making. 
We  should  have  a  wing  exhibiting  the  generalized  characters  just 
mentioned  with  which  to  begin  the  series.  But  while  it  has  been  easy 
to  show  by  concurrent  ontogeny  and  comparative  morphologv  that 
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the  characters  there  presented  are  relatively  primitive  for  the  group, 
and  while  each  of  these  characters  is  exhibited  in  some  of  the  more 
genei^alized  forms,  it  is  quite  impossible  to  find  a  single  wing  embody- 
ing them  all.  Let  us  therefore  now  carefully  compare  the  several 
records  and  discover,  if  we  may,  the  history  of  the  principal  Odonate 
wing  types. 

THE   FIRST   DICHOTOMY. 

The  first  dichotomy  has  been  already  indicated,  or,  at  leasts  implied 
Aside  from  the  crossing  of  the  radial  sector,  respecting  which  all 
dragon-fly  wings  are  in  essential  agreement,  the  quadmngle  has  cer- 
tainly played  the  most  important  role  in  the  evolution  of  the^e  wings. 
Upon  the  quadrangle  two  distinct  tendencies  have  operated,  producing 
the  suborders  Zygoptera  and  Anisoptera.  In  the  former  the  tendency 
has  been  to  preserve  the  quadrangle  as  a  unit  of  wing  structure,  to 
continue  vein  6^?/,  outward  from  it  in  direct  line,  and  to  set  off  Ou^ 
squarely  upon  the  distal  end  of  vein  A^.  In  the  latter  the  tendency 
has  been  to  divide  the  quadrangle  into  triangle  and  supertriangle,  and 
to  differentiate  between  fore  and  hind  wing.  Supplements  are  devel- 
oped only  in  the  latter,  while  the  tendency  toward  the  matching  of 
cross  veins  and  the  reduction  of  the  base  of  the  wing  are  characteristic 
only  of  the  former. 

SUBORDER   ANISOPTERA. 

Again,  in  the  two  great  families  of  this  suborder  two  dominant  tend- 
encies are  almost  equally  plain.  In  the  ^Eschnidae  these  are  toward 
(1)  thcsimilar  elongation  of  the  triangle  in  both  wings;  (2)  the  develop- 
ment of  strong  supplements;  (3)  the  hypertrophy  of  two  antenodal 
cross  veins;  (4)  the  development  of  a  brace  to  the  stigma,  and  (5)  the 
angulation  of  the  hind  angle  of  the  hind  wing  in  the  males.  In  the 
LibellulidsB  there  is  the  single,  more  definite,  and  more  exclusive  tend- 
ency, already  discussed,  toward  the  differentiation  between  fore  and 
hind  wings  at  the  triangle. 

A.  ^EHchiidi^.. — The  family  ^T^schnidee  is  a  bundle  of  remnants.  In 
it  are  found  no  less  than  eight  fairly  distinct  types  of  venation.  The 
t3-pes  represented  by  UeterophlehUi^  StenopM<ihla^  and  ^'KHchnidium* 
are  extinct.  That  of  Petal ura  was  much  more  abundant  in  past  times 
than  now.  Chl(m>gom2>hus  and  CordulegaHter  are  represented  by  but 
a  few  isolated  species.  Only  the  groups  of  GomphnA  and  ^Hschn/i  are 
dominant  at  the  present  time.     In  some  cases,  therefore,  there  is  no 

«  Att<?ntion  should  be  called  here  to  the  peculiar  and  altogether  isolated  type  of  vena- 
tion found  in  yEnchnidium.  In  wings,  otherwise  like  those  of  the  iEschnidse,  the 
shifting  of  the  anal  vein  up  toward  the  inner  angle  of  the  triangle  is  completely  carried 
out  in  l)oth  fore  and  hind  wings.  In  this,  and  also  in  the  secondary  developments  for 
supporting  the  expanding  anal  angle,  .Enchnidium  far  outran  all  living  forms.  In  the 
matter  of  differentiation  between  veins  and  membrane,  however,  and  the  reduction 
of  cross  veins,  it  remained  very  generalized  indeed.  ^  , 
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material  to  be  had  for  tracing  genealogies,  and  we  will  attempt  to 
point  out  only  the  more  important  venational  features,  comparing 
them  with  the  conditions  we  believe  to  be  primitive  for  the  order. 

ChloTixjomphus, — This  (fig.  24)  is  an  isolated  living  type,  specialized 
in  the  extensive  differentiation  between  fore  and  hind  wing  by  the 
development  of  an  expanded  anal  area  upon  the  latter,  generalized  in 
its  unbraced  stigma  and  in  its  retention  of  cross  veins  in  the  space 
before  the  arculus.  It  parallels  Ma^ynmiia  moorei  in  the  peculiar  form 
of  its  anal  loop,  and  Hemianax  ephijypiger  (Plate  XXX VI,  fig.  3)  in 
the  circuitous  course  of  vein  Cu^,  It  is  unique  among  the  Odonata 
known  to  me  in  that  the  triangle  of  the  hind  wnng  has  been  elongated 
transversely  to  the  axis  of  the  wing,  while  that  of  the  fore  wing  is 
equilateral. 


Fio.  24.— Wings  ok  Chlorogomphus  magnificm  Sklys,  female. 

The  Cor duleg aster  group, — This  small  group  has  retained  some  decid- 
edly primitive  features.  Anal  vein  and  second  cubito-anal  cross  vein 
have  retained  their  primitive  position  and  relations  in  both  wings. 
The  triangles  are  alike,  and  only  moderately  elongated.  No  supple- 
ments are  developed;  and  there  is  no  brace  to  the  stigma,  or  only  a 
very  imperfect  one  in  Petalia  and  its  allies.  There  is,  however,  a  mod- 
erate enlargement  of  the  base  of  the  hind  wing,  and  this  becomes 
angulate  in  the  males.  Cm^dideg aster  sayi  (fig.  25)  and  Phyllopetalla 
apicalis  (fig.  26)  represent  the  divergence  of  the  group;  there  is  uni- 
formity in  the  more  important  wing  characters.  There  has  been  a 
slight  development  of  accessor}'  branches  upon  the  radial  sector,  and 
in  the  wing  of  Phyllopetalia  will  be  noticed  the  undulate  course  taken 
on  bv  veins  M^  and  Rr^  and  bv  M^  and  J/^;  but  the  reduction  of  redun-^ 
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dant  cross  veins,  and  the  stren^ftbenin^  of  the  principal  veins  and  bracks 
seem  to  have  been  the  means  whereby  these  wings  have  attained  their 
goodly  measure  of  efficiency. 

^Hchninre, — We  come  now  to  a  group  that  is  flourishing  in  our  own 
time  the  world  over.     It  contains  the  largest  of  our  common  dragOD- 


Fio,  25.— Wings  of  Oordulegagter  tayi  Sblys. 


flies,  all  strong-flying  species,  composing  many  genera.  In  the  more 
spejialized  genera  are  many  species.  There  is  great  variety  in  the 
details  of  the  luxuiiant  venation  of  the  group.  Here,  then,  we  have 
opportunity  to  apply  the  facts  of  development  previously  outlined  to 
the  unravelling  of  a  bit  of  genealogic  history. 


Fig.  26.— Wings  of  PhyUopetalia  apicalU  Selys. 

The  most  cbamcteristic  features  of  the  ^schnine  wing  ai-e  (1)  the 
approximation  of  veins  Jf^  and  Jfg,  brought  about  by  the  bending 
forward  of  vein  J/^  at  the  stigma,  (2)  the  development  of  strong  and 
broadly  curved  supplements,  and  (3)  the  elongation  of  the  triangles  in 
the  direction  of  the  axis  of  the  wing.  These  will  be  seen  in  their  best 
development  in  such  genera  as  uiEschfia  and  Anax  (Plate  XL.) 
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Doubtless,  the  most  generalized  group  within  the  Aeschnine  series 
is  composed  of  OymatopJdebia  (fossil),  and  Gomphdd^chna  (Plate 
XXXVII,  fig.  1),  which  have  the  triangle  little  elongated,  all  supple- 
ments but  little  developed,  the  anal  loop  small  and  compact,  with  no 
supplemental  loop,  and  the  anal  angle  of  the  hind  wing,  therefore,  not 
greatly  dilated,  but  which  always  have  the  stigma  braced  against  vein 
M^  opposite  a  foi'ward  bend  in  vein  J/,.  These  all  exhibit  aflElnities 
with  the  preceding  and  the  next  following  groups.  Even  the  upward 
bend  of  vein  M^  at  the  stigma  is  hardly  more  marked  in  Gomphaeschna 
than  in  Phyllopetalia  (tig.  26). 

Passing  by  these  two  genera,  we  next  come  upon  a  number  of 
others  which  have  a  more  pronounced  ^schnine  aspect,  as  Boyei*ia 
(Plate  XXXVII,  fig.  3),  Basiseschna  (Plate  XXXVII,  fig.  2),  and 
Hoplondesch'/ia  (Plate  XXXVIII,  fig.  1).  These  have  vein  M^  more 
strongly  bent  toward  the  stigma,  the  triangles  longer,  radial  and 
median  supplements  well  developed,  and  trigonal  supplement  and  sup- 
plementary anal  loop  developing.  In  these  genera  the  I'adial  sector  is 
not  forked. 

In  JSschna  and  its  nearest  allies  (Plate  XL)  we  see  the  further 
progress  of  these  tendencies.  There  is  this  added  feature — the  i*adial 
sector  has  become  forked.  It  will  be  observed  that  the  anterior 
branch  of  this  fork  is  separated  from  vein  J/^  by  a  single  row  of  cells, 
and  that  in  the  same  place  in  Basimschna  (Plate  XXXVII,  fig.  2)  there 
is  a  line  of  cross  veins  tending  to  straighten  out.  The  anterior  branch 
of  the  fork  is  developed  out  of  this  line  of  cross  veins.  In  the  Aus- 
tralian jEschna  h^evistyla  (not  figured  herein)  all  stages  of  its  com- 
pleteness and  incompleteness  may  be  found  in  a  series  of  specimens. 
In  the  nymphal  wing  of  Anax  Junius^  a  strong  trachea  is  seen  to  pre- 
cede only  the  posterior  branch  of  the  fork.  Thus  the  anterior  branch 
of  the  fork  is  clearly  a  relatively  recent  acquisition  of  such  genera  as 
^chnajGt/naca/ithatLudAnax^  the  dominant  genera  of  the  subfamily. 

In  tracing  this  relatively  simple  developmental  line  that  leads  to  the 
highest  specialization  of  this  kind  to  be  found,  we  have  purposely  passed 
by  several  lateml  oflFshoots.  The  one  of  these  which  seems  nearest 
allied  to  .^Eschna  is  represented  by  JVeiirassckfia  and  StaurophlSia 
(Plate  XXXIX,  fig.  2),  which,  having  retained  the  tip  of  the  subcosta 
which  extended  beyond  the  nodus  and  many  cross  veins  in  important 
spaces,  are  not  to  be  derived  directly  from  forms  in  which  these  have 
been  lost;  lacking  a  brace  to  the  stigma,  can  not  have  sprung  directly 
from  such  genera  as  those  of  the  Boyeria  group  in  which  this  useful 
structure  is  well  developed,  but  may  well  have  sprung  from  the  com- 
mon ancestor  of  Boyeria  and  jEsclvtia. 

Furthermore,  Atuix  (Plate  XL,  fig.  3),  while  very  highly  specialized, 
has  retained  the  most  primitive  position  of  the  media  at  the  arculus  to 
be  found  in  the  group,  and  has  the  hind  angle  of  the  hind  wing  rounded. 
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and  not  angulated,  in  the  male.  These  chai'acters,  together  witii 
others  found  in  other  or^ns,  give  cause  for  setting  apart  Anax  (with 
Hemliimjjr^  Plate  XXXVI,  fig.  3)  as  constituting  a  different  develop- 
mental line  from  the  one  in  which  ^tj^chmi  is  found. 

Then  there  is  the  important  Biuchytron  group  of  genera  {Snich^ 
iron  (Plate  XXXVIII,  fig.  2),  .EHchnophlebld  (Plate  XXXVUI,  fi^. 
3),  Hiimv^clma^  Oal ia'^vJuia^  Na^ise4<chna  (Plate  XXXIX,  fig.  1), 
Epla^^chna^  etc.),  which  seems  at  first  sight  so  closely  allied  to  ^S»chna^ 
which  was  set  apart  by  Karsch  «  for  systematic  purposes,  on  excelient 
venational  characters,  the  manner  and  the  purport  of  whose  develop- 
ment remain  to  be  indicated.  The  radial  sector  is  forked  in  these,  but 
after  the  anterior  branch  is  acquired  the  whole  sector  does  not,  «is 
in  ufJschna^  bend  anteriorly,  arching  away  from  the  i*adial  supplement, 
which  becomes  bent  in  the  opposite  direction,  but  both  remain  straight, 
and  the  tendency  seems  to  be  toward  strengthening  and  deepening  the 
fork.  As  a  consequence,  vein  J/ja  is  allowed  in  the  Brach3'tron  group 
to  occupy  its  a(»customed  place  and  to  bear  its  share  in  the  stn^ss  of 
the  wing  stroke,  not  l)eing  crowded  out,  as  in  the  ^Eschna  group,  by 
the  encroaching  distal  end  of  vein  M^. 

Boyeria  seems  to  stand  near  where  was  the  parting  of  the  wa3's  that 
led  to  the  development  of  these  two  groups.  One  may  see  that  either 
form  of  radial  sector  might  readily  have  been  derived  from  that  of 
Boyc^ia  (Plate  XXXVII,  fig.  3). 

The  study  of  the  trigonal  supplement  adds  force  to  such  opinion. 
In  Boyeria  it  might  be  interpreted  as  joining  the  median  supplement 
or  as  passing  below  it  with  a  single  row  of  cells  between;  its  position 
is  not  decided.  But  in  the  ^ICschna  group  it  distincth^  joins  the 
median  supplement,  and  in  the  Brach3'tron  group  it  distincth'  extends 
below  by  one  row  of  cells. 

The  behavior  of  the  distal  ends  of  veins  J/,  and  M^  offers  still 
further  corroborative  testimony.  Beginning  with  a  condition  like 
that  found  in  BoytrUi^  where  there  are  several  rows  of  cells  included 
between  these  two  veins  for  the  distal  third  or  fourth  of  their  length. 
the  veins  themselves  being  parallel,  development  takes  place  along 
two  distinct  lines.  In  the  Brachytron  line  these  veins  remain  paralieU 
and  specialization  consists  in  the  progressive  reduction  of  the  oelk 
between  them  to  a  single  row.  In  the  ^Eschna  line,  vein  M^  becomes 
bent  away  from  vein  M^  at  a  point  opposite  the  proximal  end  of  the 
radial  supi>lement,  while  reduction  proceeds  as  usual  on  either  side  this 
place.  (See  ^E,  caltfornica^  Plate  XL,  fig.  1,  and  ^,  ingen^^  Plate 
XL,  fig.  2.)  It  will  be  observed  that  the  vein  M^  finally  appears  to  run 
into  vein  J/3.  This  is  wholl}^  due  to  the  increasing  deflection  of  vein 
3/4  and  to  the  straightening  out  of  two  cross  veins  which  happen  to 
lie  opposite  the  point  of  deflection.     These  cross  veins  first  are  so 
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placed  as  to  cause  vein  M^  to  appear  forked  (see  ^.  calif oriiica^  Plate 
XL,  fig.  1),  when  they  appear  as  the  upper  branch  of  that  fork;  finally 
they  appear  as  the  true  continuation  of  the  vein.  As  the  anal  vein  is 
switched  upon  the  second  cubito-anal  cross  vein  in  the  LibelulidsB, 
so  here  vein  J/^  is  switched  into  an  entirely  new  position  upon  two 
cross  veins. 

It  is  worthy  of  passing  remark  that  this  shifting  is  an  accompani- 
ment of  differentiation  between  longitudinal  veins  in  very  highly 
specialized  .^chninae.  This  will  be  much  more  clearly  seen  in  actual 
wings  than  in  the  best  of  figures.  .A  glance  at  such  wings  as  those  of 
Anax  Junius  or  uHchna  calif or7iira  will  discover  that  Rs  is  strong, 
M^  is  weak;  M^  is  strong,^  is  weak;  Cu^  is  strong,  Oit^  is  weak. 
The  strong  vein  bounds  postieriorly  the  space  in  which  the  weaker  one 
lies.  The  cross  veins  just  discussed,  which  join  vein  M^  so  solidly  to 
vein  J/j,  together  with  several  lines  of  cross  veins  descending  from  the 
strongest  part  of  the  radial  sector,  complete  the  boundary  of  the  space 
in  which  the  weakest  part  of  vein  M^  is  included. 

But  to  return  to  our  theme,  we  have  seen  that  the  behavior  of  radial 
sector  and  supplement,  of  trigonal  supplement,  and  the  distal  ends  of 
veins  M^  and  M^  furnish  cunmlative  testimony  to  two  divergent  lines 
of  development,  which,  starting  with  forms  a  little  less  ^schna-like 
than  Boyeria^  have  evolved  the  groups  of  Bvachytron  and  ^Eschna. 
And  we  have  shown  that,  with  respect  to  venation  at  least,  the  groups 
of  Neurd^chna^  Anax^  and  Gaynphseschnu  are  successively  more  remote. 

Qonvphin^.. — ^In  this  group  we  come  upon  another  type  of  ^^schnid 
venation,  a  type  which  is  chiefly  characterized  by  the  similar  shifting 
of  the  anal  vein  in  both  wings,  but  only  to  such  extent  that  that  vein 
appears  more  or  less  symmetrically  forked.  There  are  few  venational 
specialties.  Neither  the  shifting  of  veins  for  advantage  of  position 
nor  the  reduction  of  cross  veins  have  proceeded  very  far.  That  vena- 
tion is  at  a  standstill  is  indicated  by  the  unusual  constancy  of  mechan- 
ically unimpoi-tant  cross  veins,  such,  for  instance,  as  the  one  traversing 
the  supertriangle.  Variation  from  the  type  is  slight,  considering  the 
large  number  of  genera  in  the  group;  and  such  as  there  is,  it  does  not 
lend  itself  readily  to  serial  arrangement.  The  very  moderately 
widened  anal  angle  of  the  hind  wing  is  supported  mainly  by  straight 
and  parallel  anal  and  cubital  branches,  as  in  the  more  generalized 
^schninae.  An  anal  loop  is  developed  in  many  genera,  but  has  so 
different  aspect  in  several  of  them  it  seems  quite  ))ossible  it  may  have 
been  developed  several  times  independently.  (See  LaritJnis^  Plate 
XXXV,  fig.  3;  Cyclophyllu,  Plate  XXXIV,'^fig.  1,  and  Ua<jenius,  fig. 
B3.)  A  strong  trigonal  supplement  is  developed  in  iragenius.  The 
declined  portion  of  the  cubitus  (inner  side  of  the  triangle)  becomes 
elongated  in  the  fore  wing  more  than  in  the  hind  in  Cyclopliylhi  and 
Aphylla  (Plate  XXXIII,  fig.  3).     Accessory  sectoi-s  of  unusual  strength 
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are  developed  upon  the  posterior  side  of  veins  Rs  and  M^  in  Gompkidia 
(Plate  XXXIV,  tig.  3).  Possibly  these  features  indicate  the  tips  of 
numerous  short  developmental  twigs.  The  brief  records  of  the  several 
parts  are  certainly  contradictory;  and  the  parts  themselves,  which  one 
might  use  as  bases  for  the  first  divisions  of  the  group,  seem  so  nearly 
of  equivalent  importance  that  one  may  hardly  choose  between  them 
with  assurance.  Probably  the  records  of  other  organs  will  be  more 
easy  of  interpretation. 

The  South  American  genus  Agriogoiaphm  (fig.  27)  exhibits  vena- 
tional  characters  that  are  quite  as  generalized  as  are  to  be  found  in  the 
group.  Triangle  and  subtriangle  are  still  four-sided,  the  cubital  and 
anal  veins  before  them  being  but  moderately  augulated,  the  stigma  L^ 
weakly  braced,  there  is  no  anal  loop  and  there  are  no  supplements. 


Fig.  27.— Wings  op  Affry>gomphu9  bp? 


We  may  remark,  in  passing,  that  the  Gomphinse,  having  attained  a 
fair  measure  of  advantageous  vein  arrangement,  and  a  fair  (or,  in  the 
strongest  species,  even  a  superior)  degree  of  vein  differentiation,  seem 
to  have  turned  to  a  specialization  of  another  sort.  The  imagoes  are  on 
the  wing  less  constantly  than  other  Odonata  and  fly  for  a  shorter  period. 
During  this  time  their  chief  concern  is  with  reproduction,  hence  we 
find  the  external  genitalia  highly  specialized.  The  shortening  of  the 
period  of  imaginal  life  is  correlated,  also,  with  extreme  specialization 
of  the  nymph.  In  fact,  the  struggle  for  existence  has  been  mainly 
transferred  to  nymphal  life." 

« I  have  discussed  this  mattter  more  at  length  in  my  paper,  Preliminarj'-  etadiee  of 
North  American  Gomphina?,  Can.  Ent,  XXIX,  164-168,  1897. 
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Petalurinse. — ^The  type  of  venation  presented  by  this  singular  group 
arallels,  rather  remotely,  the  Libellulidse  in  the  behavior  of  the  anal 
ein,  shifting  as  it  does  upon  the  second  cubito-anal  cross  vein  to  brace 
lie  antero-internal  angle  of  the  triangle  in  the  fore  wing,  retaining  a 
lore  direct  course  to  the  hind  angle  in  the  hind  wing.     It  parallels 
le  fossil  StenopJilebia  in  the  curvature  of  the  wing  outlines,  tending 
>ward  a  somewhat  sickle-shaped  wing  apex.     The  very  peculiar,  nar- 
owly  linear  stigma  is  directly  correlated  with  the  wing  form.    It  will 
e  observed  in  the  genera  Uropetala  (fig.  4,  s)  and  Phenes,  in  which  the 
ostal  space  is  most  narrowed  and  the  stigma  most  curved  and  don- 
ated, the  brace  vein  has 
ligrated  away  from  the 
uigma  toward  the  nodus. 
a  this  group  the  anal  loop 
\  often  not  well  differen- 
ated  (fig.  28).     Except- 
ig    at   the    base  of    the 
ing,  reduction  of  cross- 
eins  has  not  been  carried 
ery  far.      Tachopteryx 
ageiii  (fig.   29)  seems  to 
e   the   most  generalized 
ving     member    of    the 
roup  (compare  with  Plate 
:XXVI,fig.l).   It  will  be 
bserved  this  one  is  most 
ke  the   Gomphinse,    the 
iibfamily  which  is  doubt- 
58S    nearest    akin.     The 
roup  is  a  very  small  one, 
pparently  on  the  wane. 

It   is   well   represented 
mong  the  Tertiary  fossils 
f  Europe.     Of  living  spe- 
ies  there  is  one  in  the  eastern  United  States,  one  in  Nevada,  one  in 
apan,  and  there  are  several  each  in  Chile  and  the  Australian  region. 

B.  Lihellulidde, — This  family,  unlike  the  ^Eschnidae,  exhibits  a  single 
f pe  of  venation,  whose  dominant  tendency  is  toward  the  differentia- 
ion  between  the  wings,  by  means  of  the  procession  of  the  triangle,  and 
lie  switching  of  the  anal  vein  in  the  fore  wing,  and  in  the  hind  wing 
be  recession  of  the  triangle  and  the  elongation  of  the  anal  loop, 
'he  stigma  is  never  braced,  and  the  bridge  remains  shorter  than  in 
be  -^Cschnidfle,  with  fewer  included  cross  veins. 

Macromii7)m. — Members  of  this  group  (Plate  XLI,  figs.  1  and  2) 
lave  followed  these  tendencies  a  little  way,  and  have  then  gone  off  on    ^ 
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Fig.  28.— Bases  of  wings  of  PetcUura  gigantca  Leach,  and 
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lines  of  their  own,  specializing  highly.  The  shifting  of  the  anal  vein 
in  the  fore  wing,  the  fusion  of  the  branches  of  the  media  beyond  the 
arculus,  the  development  of  a  strong  anal  loop  (of  almost  Cordulegas- 
terine  form,  to  be  sure),  the  retraction  of  the  nodus  in  the  hind  wing, 
and  especially  the  general  reduction  of  cross  veins  and  the  narrowing 
of  the  apex  of  the  wing,  mark  this  as  a  peculiar  group,  more  distinct 
than  any  other  within  the  Libel lulid  series,  and  well  worthy  of  sub- 
family rank. 

LibelluLin^^  including  Cordidinx^  s.  sir. — Passing  Macromia^  and 
passing  also  a  few  isolated  forms  with  triangles  in  the  fore  wing  four 
sided  and  in  the  hind  wing  often  little  retracted  and  witli  the  anal  loop 
short,  indistinct,  or  wanting** — all  lateral  offshoots,  I  believe,  from 
near  the  bottom  of  the  Libellulid  series — we  come  upon  a  series  of 
closely  related  forms,  the  mo.st  extensive  and  flourishing  in  the  order. 
It  were  idle  to  attempt  to  indicate  all  the  lines  of  specialization  to  be 


Fig.  29.— WiNos  of  Thchoptcryx  hagaii  Sklys,  dbtaius  in  part  oMnTKD  in  fore  wing. 

found  in  the  wings  of  this  series.  We  will  endeavor  to  point  out  only 
a  few  of  the  leading  tendencies  that  are  superadded  to  the  more  gen- 
eral ones  already  noticed. 

It  is  most  interesting  to  note,  in  this  series,  how  the  two  venation- 
evolving  processes  already  discussed,  vein  adjustment  and  vein  differ- 
entiation, have  alternately  held  sway.  Thus,  in  the  first  instance,  vein 
adjustment  has  been  carried  out  to  a  very  moderate  extent,  vein  differ- 

«I  pass  these  by  because  I  have  not  found  the  genetic  thread  that  will  bind 
them  into  a  natural  series.  I  have  seen  but  few  of  them  {TetrcUhemiSf  fig.  10; 
NannodijtJiemis,  Nannotfiemw  (Plate  XLIII,  fig.  2),  NannodiplaXy  and  Nannophya)^ 
and  in  this  paper  we  are  dealing  only  with  lines  of  development.  These  are  among 
the  rarest  of  specimens  in  collections,  and  differ  so  much  among  themselves  that 
there  are  of  them  almost  as  many  genera  as  species.  They  have  all  the  earmarks  of 
developmental  remnants.  If  Karsch's  group  Nannophyx  (Ent.  Nachr.,  XV,  pp. 
245-263)  should  be  made  to  include  all  these  forms,  it  should  include  also  Cordtdephya 
and  perhaps  IdyonyXy  which  have  more  affinity  with  some  of  these  than  with  any  of 
the  CordulinsB  proper.  Digitized  by  ^OOQ IC 
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entiation  to  a  remarkable  extent,  and  the  result  has  been  the  evolution 
of  the  Corduliinee,  s.  sir.  (Plate  XLII.)  The  branches  of  the  media 
are  never  extensively  fused  at  their  departure  from  the  arculus.  The 
true  course  of  the  anal  vein  behind  the  triangle  is  never  obscured. 
The  anal  loop  never  becomes  distinctly  foot  shaped.  It  is  short  in 
Gomphomacromia  (Plate  XLIII,  fig.  1);  longer  and  shaped  like  the 
conventional  diagram  of  a  simple  gland  in  Oxygastra  (Plate  XLII,  fig. 
2),  truncated  on  the  end  but  not  widened  in  Neocorduim  and/rogynia 
(Plate  XLII,  fig.  1);  squarely  truncated  and  slightly  widened  in  the 
undescribed  NeocitrdidUi  shown  in  fig.  30;  and  obliquely  truncate  and 
increasingly  widened  on  the  ''toe"  side  in  IlemicarduLla  (Plate  XLII, 
fig*  3),  Somatochlora^  etc.  In  short,  the  vein  shifting  of  the  Libellu- 
lidae  is  far  from  reaching  its  maximum  in  this  group,  but  a  fairly 


Flo.  30.— Wings  of  an  undescribrd  species  op  Neocordulia  prom  Brazil. 

advantageous  armngement  of  the  veins  has  been  attained,  and  reduc- 
tion of  unimportant  and  strengthening  of  important  veins  has  pro- 
ceeded until  the  Corduline  wing  has  become  the  equal  in  eflElciency  of 
the  best  of  insect  wings  and  the  superior  of  most  others  in  its  own 
family. 

Among  Libellulin8&  proper,  Agriomyptera  and  its  nearest  allies  seem, 
on  the  whole,  about  as  generalized  as  any  (Plate  XLIV,  figs.  1-3)  in 
having  cubitus  and  anal  vein  very  moderately  angulated  before  the 
triangle  in  the  fore  wing,  slight  recession  of  the  triangle  and  a  short 
anal  loop  in  the  hind  wing,  and  in  the  form  of  the  wing  as  a  whole. 

Passing  up  the  series  we  find  the  triangles  progressing  along  lines 
we  have  already  pointed  out,  the  anal  loop  becoming  foot  shaped,  and 
extending  a  support  for  the  ever-widening  anal  area.  When  it  was 
just  becoming  foot  shaped,  with  a  rudimentary  "toe"  meeting  the  hind 
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margin  of  the  wing,  the  hind  angle  only  moderatelj^  enlarged,  special- 
ization by  reduction  seems  again  to  have  dominated,  produciog  a  group 
of  genera  of  which  Macrotheniis  is  a  good  exponent  (Plate  XL VI, 

fig.i). 

Then  there  is  the  important  group  of  genera  allied  to  Lihellula^  in 
which  the  branches  of  the  media  at  their  departure  from  the  arculus 
are  hardly  fused,  in  which  the  narrowing  and  tmnsverse  elongation  of 
the  triangle  and  the  deflection  of  the  anal  vein  before  the  triangle  have 
progressed  very  far,  but  in  which  only  a  very  moderate  reduction  of 
cross  veins  has  occurred  (Plate  XLVTII).  The  tendency  of  vein  M^ 
to  become  undulate  is  also  a  feature  of  this  group. 

There  is  also  the  heterogeneous  group  of  genera  allied  to  Newrothetn  ut. 
These  will  at  least  agree  in  exhibiting  the  highest  degree  of  vein 
adjustment  together  with  the  lowest  degree  of  vein  reduction  to  be 
found  in  the  series  (fig.  18). 

At  some  point  in  this  series  not  remote  from  Celithemis  (Plate 
XLVI,  fig.  2)  may  have  set  in  the  extensive  reduction  of  cross  veins 
characteristic  of  a  ver}^  large  number  of  genem  allied  to  Sympetfnmi, 
(See  Plate  XLVI,  fig.  3,  and  Plate  XLVII,  fig.  1.) 

Another  offshoot  from  near  the  same  place,  combining  in  a  high 
degree  both  kinds  of  specialization,  culminates  in  Trarnea  and  its 
allies  (Plate  XLIX),  which  I  regard  the  most  specialized  of  Libel- 
lulinsB,  if  not  of  all  Odonata. 

In  the  three  last-mentioned  groups  there  is  a  pretty  adjustment  of 
the  second  cross  vein  in  the  space  between  veins  M^  and'J/^  in  oppo- 
sition to  the  proximal  end  of  the  radial  supplement.  Plates  XLV  and 
XLVI  and  fig.  2  of  Plate  XLVII  will  show  its  increasing  definiteness 
and  obliquity  of  position  and  the  perfecting  of  the  brace  of  which  it 
is  a  third  part,  the  other  parts  being  the  supplement  and  the  oblique 
vein.  A  trivial  character  this?  Indeed  it  is  but  a  straw,  yet  it  shows 
the  way  biologic  winds  blow. 

ZYGOPTERA. 

In  this  suborder  we  have  again  two  families,  the  more  generalized 
abounding,  as  before,  in  venational  experiments  (if  I  may  so  speak), 
some  of  which  have  been  abandoned  in  recent  times,  the  more  special- 
ized, being  more  homogeneous,  characterized  by  a  single  principal 
trend  in  its  wing  development.  The  suborder  as  a  whole  has  retained 
in  recent  times  two  primitive  characters,  in  the  similarity  of  fore  and 
hind  wings"  and  in  the  total  lack  of  supplements. 

^1.  Calopterygldse. — There  are  four  fairly  distinct  types  of  venation 
in  this  family,  the  most  peculiar  of  which  is  represented  by  the  fossil 
genus  hophlebia  (fig.  31).  In  this  type  the  hind  wing  was  as  much 
dilated  at  the  base  as  in  the  Anisoptera,  but  by  very  different  means. 

« For  this  reason  we  figure  in  most  cases  but  <3'l®^¥iQQ  IP 
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The  support  for  the  expanded  area  developed  upon  vein  Cu^,  which 
was  set  off  from  vein  Cu^  by  a  long  posteriori}^  directed  stalk;  sec- 
ondary branches  developed  upon  the  posterior  side  of  vein  Cu^  radiating 
to  the  wing  margin.  The  anal  vein  did  not  join  vein  Cu^,  The  stigma 
was  unbraced,  and  the  wings  were  decurved  at  the  tips,  much  as  in  the 
Petalurinffi. 

Among  living  Calopterygidre  the  tendency  has  been  to  match  cross 
veins  in  lines  parallel  with  the  veins,  thus  producing  a  large  number 
of  interpolated  sectors  between  the  principal  veins.  This  has  been 
carried  so  far  that  few  vestiges  of  the  primitively  hexagonal  form 
of  the  cells  remain.  This  has  facilitated  (perhaps  we  should  say  has 
accompanied)  the  throwing 
of  the  wing  membrane  into 
longitudinal  furrows,  and  we 
find  the  sectors,  in  some 
forms,  alternately  convex 
and  concave  even  to  the  dis- 
tal margin  of  the  wing.  In 
those  forms  in  which  the 
furrowing  of  the  membrane 
is  most  general  we  find  the 
least  tendency  toward  re- 
duction of  cross  veins.  Per- 
haps the  fanlike  folding  of 
the  membmne  enabled  it  to 
resist  bending  and  rendered 
unnecessary  the  differentia- 
tion of  stronger  veins  for 
that  purpose. 

KpaJlaghuv,  -  This  group 
comprises  the  more  general- 
ized living  membei-s  of  the 
family,  especially  in  the  Le- 
gion  Euphffia  of    de   Selys, 

wherein  the  nymphs,  so  far  as  known,  have  paired  gill  filaments  along 
the  sides  of  the  abdomen  and  have  biramous  mandibles.  In  this  group 
the  media  tends  to  descend  to  the  middle  of  the  arculus,  the  nodus  to 
recede  moderately  toward  the  base  of  the  wing,  and  the  quadrangle  to 
lose  the  dividing  cross  vein.  The  quadrangle  behaves  similarlv  in  both 
fore  and  hind  wings.  PHmdoplnra  seems,  on  the  whole,  as  primitive 
as  any  genus  of  the  group  (tig.  32).  Rhim^ciipha  and  its  allies  (Plate 
Lill,  figs.  1,  2,  and  5)  constitute  a  short  lateral  series.  De  Selys  long 
ago  showed,  from  characters  not  drawn  from  the  wings,  that  they 
constitute  a  distinct  subordinate  group,  but  he  did  not  point  out  the 
venational  characters  in  which  they  are  peculiar.     These  will  be  dis- 
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covered  by  observing  the  behavior  of  the  medial  and  cubital  branches 
just  after  their  separation.  Just  beyond  the  arculus  veins  J/i+«  and 
M^  separate  by  arching  in  opposite  directions,  forming  a  synmietrieal 
fork.  At  the  end  of  the  quadrangle  vein  M^  arches  forward,  vein 
Ou^  sometimes  arching  with  it,  and  vein  Oii^  arches  backward,  the 
two  thus  becoming  set  in  opposing  positions.  Vein  Cii^  remains 
simple. 


Fig.  32.— Wing  op  Pseudophxa  npf 

Throughout  the  group  the  stigma  is  well  developed.  In  the  space 
between  veins  J/i  and  M^  the  longest  of  the  sectors  occupies  an  inter- 
mediate position,  with  shorter  sectors  on  either  side  of  it.  The  Soutii 
American  Oyanocharls  (Plate  LI,  fig.  3)  and  Dlcterias  parallel  the 
next  following  group  in  the  fusion  of  vein  M^^  with  the  radius  beyond 
the  arculus,  but  in  general  the  group  is  wholly  lacking  in  those 
peculiar  developments  that  characterize  the  two  next  groups. 

Animpleura^  Epall^age  (P\at^  LI,  fig.  2),  Bayadera^  (Jya7iocha7ns{^\s^\/^ 


Fig.  33.— Base  of  fcjrkwino  and  a  bit  op  hindwinq  op  RMnocypha  apt    o,  oblique  vein  that 

WORKS  THK  point  OF  SEPARATION  OP  THE   TRACHEA  OP  THE  RADIAL  SECTOR. 

LI,  fig.  3),  Dlphlehia^  and  Phihganga  (fig.  44)  illustrate  a  tendency 
toward  the  reduction  of  the  base  of  the  wing,  and  toward  a  consider- 
able degree  of  vein  differentiation  throughout  the  membrane.  The 
general  result  is  analogous  to  that  arrived  at  in  the  Agrioninie, 
discussed  below. 

VeJ<talinse., — In  all  this  extensive  group  the  media  descends  the 
arculus  and  depai*ts  from  it  in  a  line  that  is  continued  directly  by 
vein  J^,  while  vein  J/i+a  arches  strongly  from  its  anterior  side.     The 

Digitized  by^OOQlC 


NO.  13S1. 


DRAGON-FLY  WING  VENATION— NEEDHAM, 


745 


fork  is  thus  unilateral.  In  such  genera  as  Caloptert/x  (fig.  34)  and 
VestaUs  (fig.  41),  vein  J/1+2  reunites  with  the  radius — completely  fuses 
with  it — only  to  separate  again,  after  which  its  base  appears  as  a  cross 
vein  and  its  distal  end  as  a  branch  of  the  radius.*  The  longest  of  the 
sectors  between  veins  J/j  and  M^  closely  parallels  vein  J^,  with  all' 
the  shorter  sectors  before  it.  The  stigma  tends  to  atrophy,  more 
rapidly  in  the  males.  The  quadrangle  becomes  unusually  elongated, 
and  is  almost  always  convex  on  its  anterior  side  and  traversed  by  a 
number  of  cross  veins,  among  which  the  identity  of  the  typical  one  is 
never  evident.     Vein  Cu^^  just  beyond  the  quadrangle,  sets  off  a  recur- 


Fio.  M.—Calopteryx  maculata  Beauvois,  pore  wino  and  base  of  hind  wing. 

rent  branch  for  the  support  of  the  anal  angle  of  the  wing.  The  longer 
interpolated  sectors  tend  to  become  attached  as  forks  to  the  front  side 
of  the  principal  veins,  and  to  become  set  in  opposition  to  the  same 
beyond  the  point  of  their  attachment.  VeMalis  (fig.  41)  illustrates 
well  the  culmination  of  nearly  all  of  these  tendencies. 

A  short  side  line  includes  only  Hetseriiia  and  Lais.  The  tendency  in 
these  is  neither  toward  narrowing  the  wing  at  the  base  nor  widening 
it  beyond,  but  it  is  found  evolving  a  unique  transverse  wing  brace  out 
of  the  bases  of  the  cubital  branches.     (Plate  LI,  fig.  4.) 

«Thufl  the  radius  gained  ite  typical  complement  of  branches,  which  enabled 
Redtenbacher  to  see  in  Calopteryx  the  form  of  wing  from  which  all  other  Odonate 
wings  might  be  derived!     (Ann.  k.  k.  naturhist.  Hofmus.  Wien,  I,  1886,  p.  167.) 
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The  main  line  includes  such  forms  as  Phaon^  Mnals^  Calopteryx 
(fig.  34),  JVeurobasls  (fig.  43),  and  Vestalis  (fig.  41),  in  which  the 
tendency  is  toward  further  vein  adjustment  without  much  further 
vein  differentiation;  attaching  sectors  to  principal  veins,  and  widening 
the  wing  distally,  losing  the  stigma. 

Thorinse, — Another  type  of  venation  is  found  in  Th4>re  (fig.  35)  and 
its  allies,  a  very  circumscribed  group,  comprising  but  a  few  South 
American  genera.  De  Selys  long  ago  set  this  group  apart  upon  an 
excellent  venational  character,  i.  e.,  the  media  does  not  descend  the 
arculus  at  all.  To  this  may  be  added,  the  niedia  departs  from  the 
arculus  in  line  with  its  branch  J/j,  while  M^  arches  stronglj'  from  its 
posterior  side,  thus  making  a  unilateral  fork  which  is  in  position  the 

reverse  of  that  of  the  Vestalinse. 
The  longest  of  the  sectors  be- 
tween veins  M^  and  J/,  closely 
parallels  vein  Jtf„  with  all  the 
shorter  sectors  behind  it.  The 
basal  curvature  of  vein  M^  makes 
the  quadrangle  concave  anteri- 
orly, and  widest  at  the  proxinml 
end.  There  is  an  odd  differ- 
entiation between  quadrangles 
of  fore  and  hind  wings,  that  of 
the  latter  becoming  twice  the 
length  of  that  of  the  forntier.  In 
Ccn^a  (fig.  36)  vein  C?/,  is  almost 
simple;  in  Thore^  Euthore^  and 
Chalcoptei^yx  it  is  synmietrically 
forked  just  beyond  the  quad- 
rangle. 

While  in  this  group  a  form 
and  general  aspect  of  wing  much 
like  that  of  the  typical  C^lop- 
teryginee  has  been  developed,  a 
comparison  of  the  venational  characters  will  show  that  the  means 
employed  have  been  almost  diametrically  opposite. 

S(yn\e  Hynthetic  types. — In  Plate  XLI,  fig.  3,  there  is  shown  a  new 
figure  of  the  much-discussed  Paldeophl^bia  superates  Selys,  from  Ja- 
pan— fore  and  hind  wing  of  a  female  specimen,  photo-enlarged.  It 
is  by  no  means  easy  to  indicate  the  nearest  relationship  of  this  isolated 
species.  W  ing  characters,  like  other  characters,  are  contradictory.  It 
agrees  with  the  Lestinoe  and  with  the  more  generalized  members  of 
de  Selys's  heterogeneous  and  untenable  Legion  Podagrion  in  the  form 
of  the  stigma  and  arrangement  of  cross  veins  behind  it,  and  in  the 
ari*angement  of  the  interpolated  sectors  in  the  space  between  veins 
My^  and  Jig,  and  also  in  the  obliquely  placed  quadrangles.  It  agrees 
*urther  with  Lestina?  in  the  possession  of  a  long  bridge  terminated 


Fig.  35.— Base  of  wings  of  Thore  gigantea  Sel. 
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distally  by  an  oblique  vein.  It  differs  utterly,  however,  in  the  form 
of  the  quadrangle  of  the  hind  wing,  in  the  remoteness  of  the  nodus 
from  the  arculus,  and  in  the  relation  of  the  arculus  to  the  h3rpertro- 
phied  antenodal  cross  veins. 

It  agrees  with  generalized  Gomphines  in  the  last-named  particular 
(compare  with  Plate  XXXV,  fig.  3),  also  in  the  general  relations  of 
bridge  and  oblique  vein,  and  relations  between  arculus  and  nodus; 
but  its  quadrangles  are  undivided,  and  the  hind  margin  of  both  wings 
is  utterly  unlike  all  known  Anisoptera.  In  having  a  quadrangle  that 
is  obliquely  placed,  narrowing  distally  in  the  fore  wing  and  widening 
distally  in  the  hind  wing  and  undivided  in  both,  it  stands  entirely 
alone. 

De  Seh^s  pointed  out  when  he  described  the  species  that  it  showed 
striking  resemblance  to  the  fossil  genus  IleterophlSia — a  genus,  unfor- 
tunately, still  insuflSciently  known.  The  quadrangle  of  the  fore  wing 
is,  in  fact,  practically  identical;  and  other  parts  of  the  wing,  so  far  as 
known  (whether  there  were  hypertrophied  antenodals  is  uncertain),  are 
similar.  But  the  quadrangle  of  the  hind  wing  in  Ileterophlebla  is 
very  different.     The  cubitus,  instead  of  being  declined  before  the 


Fio.  36.->HiND  WING  OF  Oora  iiusawx  Haosn. 

quadrangle  as  in  PalseopMehhi^  is  bent  at  the  middle  of  its  posterior 
side,  and  from  that  point  springs  the  dividing  cross  vein,  as  in  Anisop- 
tera; and  the  cross  vein  is  declined  so  far  that  it  rests  against  the 
upper  end  of  the  terminal  cross  vein  of  the  quadrangle.  There  is  yet 
another  point  of  difference,  of  perhaps  even  greater  importance.  The 
bridge  at  its  inner  end  is  directed  toward  and  attached  to  vein  M^  in 
Heterophlebia^  whereas  it  turns  the  other  way  and  attaches  to  vein 
JI/i+2  in  Palse^ypMMa  and  in  all  living  Odonata.  (Although  in  the 
more  generalized  Gomphinse  it  is  apparently  symmetrically  forked 
and  not  turned  either  way,  whenever  the  fork  happens  to  be  unsym- 
metrical  the  leaning  is  seen  to  be  toward  the  anterior  side.)  This  is  a 
difference  of  kind  that  is  not  to  be  passed  over  lightly. 

Heterophlebia  shares  this  peculiarity  with  one  other  genus,  Tarso- 
pJd^ia^  likewise  fossil,  and  it  is  a  strong  bond  of  union  between  them, 
of  more  importance  than  their  mther  striking  differences,  these  being 
mainly  differences  of  degree.      Tarsophlebia^  has   the  quadrangles 

a  Zdbdlula  pannewUziana  Goppert  belongs  in  TarsaphUbia^  as  will  be  seen  by  com- 
paring Assman's  figure  of  the  type  (Zeitschr.  fiir  Entomologie,  I  (n.  s.),  1870,  pi.  i, 
fig.  11)  with  fig.  3  of  Hagen's  plate  cited  herewith.     Ifeterophlebia  jucunda  Hagen  is^ 
not  a  Heterophlebia  at  all,  nor  even  nearly  related  thereto.  ^9'^'^^^  ^^ ^ODg IC 
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even  more  obliquely  placed,  similar  in  fore  and  hind  wing,  without 
the  dividing  cross  vein,  and  also  without  the  basal  cross  vein,  so  that 
the  quadrangle  is  confluent  with  the  basal  space,  much  as  in  the  fore 
wing  of  fig.  38.  The  space  between  veins  M^  and  M^  is  narrower  also, 
with  a  different  arrangement  of  interpolated  sectors.  These  characters 
are  well  shown  "  by  Dr.  Hagen,  to  whom  we  owe  our  besji  knowledge 
of  these  remarkable  forms. 

B.  Agrionidse, — This  family  is  in  essential  agreement  in  ail  those 
venational  charactei-s  which  are  most  fundamental.  The  tendency 
throughout  is  toward  extreme  reduction  of  the  anal  area,  making  the 
wing  "petiolate,"  and  toward  the  matching  of  cross  veins  in  trans- 
verse lines.  The  antenodal  cross  veins  are  ahnost  always  reduced  to 
two.  The  nodus  is  greatly  retracted  and  the  quadrangle  approxi- 
mated to  it.     The  media  does  not  descend  the  arculus. 

LestiTise, — This  group  is  quite  unique  in  its  own  family  in  one  char- 
acter that  has  been  already  indicated,  the  i*adial  sector  fuses  with  vein 
M^  for  a  long  space,  and  an  oblique  vein  and  a  very  long  bridge,  reach- 


FiG.  37.— Wing  of  Megaloprcpus  certdeatus  Dbuby. 

ing  more  than  halfway  from  the  nodus  to  the  arculus,  are  preserved. 
Nodus  and  quadrangle  are  but  moderately  approximated,  and  the  match- 
ing of  cross  veins  seems  only  begun  (see  Plates  LI,  figs.  6  and  7,  and 

Lin,  fig.  !)•       .  .  .       . 

Anortfiostigmatlni. — In  this  curious  group  the  radial  sector  leaves 
vein  M^  at  the  subnodus,  and  nodus  and  quadrangle  are  quite  approxi- 
mate. The  part  of  the  wing  beyond  the  nodus  becomes  very  greatly 
enlarged.  The  stigma  is  never  braced;  on  the  other  hand,  it  becomes 
diflfuse  or  is  lost.  Cross  veins  fall  into  transverse  lines  over  a  consid- 
erable part  of  the  wing  (Plate  LI,  fig.  8),  especially  in  the  smaller 
species,  and  interpolated  longitudinal  sectors  in  Megaloprepus  (fig.  37) 
and  Microstigma  become  attached  to  principal  veins,  of  which  they 
then  appear  as  branches.  In  the  space  between  veins  M^  and  M^  the 
longest  sector  parallels  vein  M^.  Here  the  retraction  of  the  nodus 
toward  the  base  of  the  wing  and  the  migration  of  the  base  of  vein 
M^  outward  toward  the  stigma  have  attained  their  maximum.  These 
are  among  the  most  grotesquely  specialized  of  living  insects.* 

a  Palaeontographica,  XV,  1866,  pi.  ii. 

ft  Since  this  paper  was  written  the  venation  of  the  genus  ThaumaUmeuria  has 
bet^ome  known  to  me  through  Dr.  Calvert's  figures  (Biol.  Centr.  Amer.,  Near.,  pi. 
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Agrioninse, — This  group  contains  a  larger  number  of  genera  and 
species  than  any  other  of  equal  homogeneity  of  venational  character- 
istics. The  radial  sector  leaves  vein  M^  near  the  nodus  (sometimes 
following  vein  J/,  in  its  migration  along  vein  M^  toward  the  stigma), 
and  nodus  and  quadrangle  tend  to  close  approximation.  Cross  veins 
are  generally  matched  in  transverse  lines,  and  the  stigma  is  generally 
strongly  braced. 

Two  minor  lines  of  development  may  be  briefly  indicated  in  passing: 
One,  tending  toward  the  loss  of  the  branches  of  the  cubitus — Pala&inna 
(Plate  LIII,  fig.  2),  PUtysticta  (Plate  LIII,  fig.  3),  Disparoneura  (Plate 
LiIV,  fig.  2),  Idio^ieura  (Plate  LIV,  fig.  3),  and  Comaneura  (Plate  LIV, 
fig.  4);  and  a  second,  including  nearly  the  whole  of  the  group  which 
lacked  this  tendency,  but  in  which  nodus  and  quadrangle  become  more 
and  more  approximate,  and  the  veins  J^,  R^^  and  M^  migrate  sepa- 
rately along  vein  J/j  from  their  accustomed  places  toward  the  stigma 
(Plate  LIII,  figs.  4,  5,  and  6),  or  in  which  progress  has  consisted  in 


Fio.  38.— Wings  of  Hemiphlcbia  mirabUis  Selys. 

mere  reduction  of  cross  veins  and  better  matching  of  them  in  transverse 
lines,  and  in  the  perfecting  braces  at  the  nodus  and  elsewhere. 

-This  series  furnishes  in  the  genus  Ilemiphlelna  (tig.  38)  a  striking 
example  of  the  loss  of  a  cross  vein  that  is  elsewhere  very  constant — the 

III,  figs.  16  and  21).  I  think  Thaumatoneuria  belongs  here;  it  has  all  the  essential 
venational  characters  of  this  group,  and  surely  these  are  sufficiently  distinctive.  It 
is  niore  generalized  than  MegalopreptiSf  in  that  vein  M^  has  made  less  progress  along 
vein  Ml  away  from  the  nodus,  some  vestiges  of  the  primeval  extra  antenodal  cross 
veins  are  preserved,  most  of  the  interpolated  sectors  are  still  unattached  to  the  veins, 
and  the  stigma  is  larger  and  better  preserved.  It  is  a  curious  and  probably  significant 
fact  that  in  the  two  series  of  Zygoptera — Ve8talin.e  and  Anormostkjmatin.e— in 
which  the  long  sector  between  veins  A/,  and  3f,  parallels  A/^  should  be  the  only  ones 
in  which  the  stfgma  progressively  dwindles  and  disappears.  It  is  conceivable  that 
the  stigma  might  lose  inlportance  for  want  of  the  support  that  this  sector  would  give 
if  approximated  to  it  at  the  apical  bend.  Perhaps  the  concavity  on  the  costa  in 
Medstogagter  lucretia  (Plate  LI,  fig.  8)  and  the  conjoining  and  the  sharp  bending 
backward  of  the  veins  behind  it  may  be  a  unique  way  of  supplying  such  deficiency  of 
bracing,  preserving  the  utility  of  the  stigma  as  a  weighted  striking  point  toward  the 
end  of  the  cutting  edge  of  the  wing..  ^.^.^.^^^  by  ^OOglC 
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cross  vein  forming  the  lower  end  of  the  arculus.^  This  ii*  entin 
absent  from  the  fore  wing  of  the  males;  it  is  present,  however,  int 
hind  wing  of  both  sexes,  and  often  also  in  the  fore  wing  of  the  fenal 
The  loss  of  this  cross  vein  has  resulted  from  a  shift  of  other  veins  i 
a  consequent  shift  of  responsibility  in  stress  of  wing  stroke, 
symmetrical  fork  formed  at  the  separation  of  veins  J/i+,  and  J/",  (el 
where  always  unilateral  unless  the  fork  be  very  narrow)  and  theupwi 
bend  of  the  anal  vein  at  its  departure  from  the  hind  margin,  to  i 
the  cubito-anal  cross  vein  and  the  very  considerable  progression  of  t 
arculus  beyond  the  second  antenodal,  are  the  visible  signs  of  the  i 
justment  which  has  relieved  the  basal  side  of  the  quadrangle  of  i 
former  responsibility. 

It  is  needless  to  remark  after  observing  the  form  of  the  wings,! 
among  the  Zygoptera  there  are  no  strong  flying  species.  Mosti 
them  fly  so  low  over  the  surface  of  the  water  that  their  win 
enemies  can  not  safel)^  descend  to  their  level.  The  Lestina^  livei 
sheltering  scmiaquatic  vegetation.  Vestalince  seem  not  to  be  desirt 
for  food;  their  coloring  may  suggest  that  they  are  not  good  eatii^ 
The  action  of  the  wings  is  that  of  sculling  solelj^;  only  the  distal  ] 
tion  of  the  wing  which  takes  the  active  part  in  insects'  flight  is  wel 
developed.  There  is  no  soaring  basal  aeroplane,  as  in  the  Anisopterm 
to  support  the  body  passively  by  merely  gliding  upon  the  resistant  air. 

I  offer  below  a  scheme  of  subfamilies  for  the  order,  which  seems  to 
me  to  be,  in  the  light  of  the  evidence  that  present  knowledge  of  vena- 
tion affords,  an  approximation  toward  equivalent  values  for  thest 
groups.  The  weakest  distinction  seems  to  me  to  be  between  the  Cor- 
dulinae  and  the  Lil)ellulinffi;  the  most  doubtful  association  of  reoeni 
fonns  that  of  Cor(ftthr/mter  and  Petdlia  together.  The  fossil  group 
seem  not  only  more  isolated  but  also  more  strongly  characterizec 
structurally  than  the  others. 

1.  Gomphinse  (recent  and  foeail). 

2.  Petalurinx  (recent  and  fossil). 

3.  StenophUbime  (fossil). 

4.  Cordulegasterinie  (recent  &nd  toeail) , 

5.  CIdoTogomphinx  (recent). 

6.  ^£j)c^mn<T  (recent  and  fossil). 

7.  j^Jschnidiirue  (fossil). 

8.  Macramiime  {recent) . 

9.  Cordulinw  (recent  and  fossil). 

10.  Libellulinie  (recent  and  fossil). 

11.  Ifeterophlebinse  (fossil). 

12.  PaUeophlebinss  (recent). 
EjxjUaginx  (recent  and  fossil). 
VcKUdinx  (recent). 
Thorinue  ( recent) . 
LefAinvp  (recent  and  fossil). 
Agrioninx  (recent  and  fossil). 


Aniwptera. 


wEschnidae. 


Libellulidaj. 


Calopterygida?. 


Zygoptera. 


Agrionida?. 


rl6, 
tl7, 


aThie  arculus  cross  vein  is  absent  in  the  fossil  genus  Tarsophlel 
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V.  DYNAMIC  CONTROL  IN  VEIN  EVOLUTION. 

:    So  numerous  are  the  evidences  that  veins  are  largely  controlled  in 
-heir  development  by  purely  mechanical  causes,  it  would  be  impossible, 

:  vere  it  not  also  undesirable,  to  enumerate  them  here.     We  have  come 

I  apon  parallelisms  at  every  turn.     We  have  seen  essentially  the  same 
nechanical  feature  of  eflScient  wings  made  out  of  homologically  dif- 

::erent  things  repeatedly.     But  the  adult  wing  is  only  a  machine,  and 
ihis  was  to  have  been  expected.     It  remains  now  for  us  to  notice  a  few 

;  eatures  which  indicate  the  operation  in  these  wings  of  far-reaching 

,  nechanical  principles. 

It  is  not  at  all  surprising  that  we  should  find  the  first  regular  form 
Aken  on  by  the  areoles  of  the  wing  to  be  hexagonal.  The  hexagon  is 
lature's  favorite  plane  figure,  and  there  is  a  good  mathematical  reason 
j^hy  it  should  be  so:  economy  is  a  good  biological  reason.     We  have 


fro.  39. — Diagram  illustratino  a  typical  (hypothetical)  arrangement  of  the  abrolbs  in 

ONE  OP  THE  WIDER  SPACES  OF  THE  WING. 

ilready  shown  that  bordering,  straight  veins  eliminate  certain  angles 
3f  the  hexagons,  converting  them  into  pentagons  and  rectangles.  We 
pass  now  to  notice  the  arrangement  of  the  areoles  in  the  wider  areas 
of  the  wing,  where  least  influenced  by  the  veins.  The  spaces  between 
principal  veins  or  bmnches  of  veins,  widening  distally,  are  filled  prox- 
imally  by  a  single  row  of  rectangles  or  by  a  double  row  of  alternating 
pentagons.  Actual  hexagons  are  present  only  when  there  are  three  or 
more  rows  of  areoles  included.  The  first  cell  in  each  added  row  is 
typically  a  pentagon,  which  presents  an  angle  to  the  cleft  between  the 
5ej)arating  rows  of  areoles  and  a  straight  side  to  meet  succeeding  hexa- 
gons. A  triangle  or  a  heptagon  would  of  course  do  the  same,  but 
not  'with  so  little  disturbance  of  surrounding  hexagons.  Opposite  the 
nitial  pentagon  an  areole  in  one  of  the  preexisting  rows  acquires  an 
idditional  side,  becoming  a  heptagon  (or  a  hexagon,  of  course,  if  it 
jvere  first  a  pentagon).  Thus  pentagon  and  heptagon  are  complemental, 
md  together  initiate  new  rows  of  cells  with  the  least  possible  disturb- 
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ance  of  the  series  of  hexagons.     The  accompanying  diagram  (fig.  39) 
shows  the  ideal  cell  arrangement.^ 

I  hasten  now  to  add  that  a  perfectly  typical  arrangement  of  the 
areoles  throughout  a  single  entire  space  in  a  dragon-fly  wing  1  have 
not  found,  although  it  is  easy  to  find  in  many  of  the  more  generalized 

forms  ample  evidence  of  the  operation 
of  the  principle.  The  accompanying 
drawing  (fig.  40)  of  parts  of  actoiLl 
wings  will  serve  for  illustration.  I 
have  made  no  hunt  for  better,  for  these 
show,  also,  why  the  typical  conditioQ 
is  so  early  lost.  Accessory  tracheal 
branches  penetrate  along  broken  lines 
of  cross  veins,  bringing  them  into  line; 
then  supplements  are  superadded,  and 
the  havoc  of  the  hexagons  is  complete. 
Enough  of  the  typical  arrangement  for 
recognition  is  to  be  looked  for  only  in 
wings  lacking  strong  accessory  tracheal 
branches  and  supplements. 

Tissue  cells  often  appear  hexagonal 
in  section,  and  when  crowded  into  sim- 
ilarly shaped  areas,  often  behave  as 
do  these  areoles  of  dragon-flies'  wings- 
The  histologist  who  looks  over  the  plates 
accompanying  this  paper  will  not  fail 
to  see  here  and  there  groups  of  areoles 
showing  conformation  entirely  compar- 
able to  familiar  images  of  tissue  cells. 
Coming  now  to  some  points  which 
have  to  do  probably  only  with  wings 
and  with  aerial  navigation,  we  recall 
that  a  form  of  wing  broad  at  base  and 
narrow  and  pointed  at  the  apex,  well 
known  for  its  efliciency  in  insects  gen- 
erally, we  have  seen  developed  twice 
upon  two  very  different  plans,  culmi- 
nating in  Afia,c  and  Tra)Yvea  respectively.  Both  have  adjusted  the 
wing  apex  to  a  degree  of  rigidity  on  the  costal  margin,  and  of  pliancy 
behind  it,  which  gives  the  greatest  resultant  in  forward  motion  for 


«Dr.  R.  T.  Jackson  has  shown  (Bull.  (xeol.  Soc.  Amer.,  VIII,  1896,  p.  164)  that  the 
interambulacral  plates  of  sea  urchins  are  potential  hexagons,  that  the  border  rows 
are  pentagons— hexagons,  with  one  angle  eliminated,  as  here — and  that  pentagon  and 
heptagon  together  initiate  new  rows  of  plates.  Practically  the  only  difference  between 
the  typical  arrangement  of  these  areoles  and  that  of  the  interambulacral  plates,  as 
figured  by  Dr.  Jackson,  arises  out  of  the  difference  in  the  shape  of  the  areas  to  be  occo- 
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rapid  vibration  in  air.  Both  have  developed  at  the  wing  base  close 
against  the  body  a  broad  soaring  surface,  an  aero-plane,  which  in 
rapid  flight  supports  the  weight  of  the  body  upon  the  resistant  air. 
Wings  of  broad  base  and  pointed  apex  are  characteristic  of  other 
insects  of  rapid  flight,  but  in  most  others  (hawk  moths,  cicadas,  bees, 
etc.)  the  two  wings  are  united  and  used  as  one.  The  basal  expanse  is 
secured  by  shortening  the  hind  wing  and  directing  it  posteriorly. 
DiflTerent  as  are  the  wings  of  birds,  these  also  are  sharply  pointed  in 
the  species  of  swiftest  flight  (ducks,  swallows,  etc.).  I  can  not  state 
the  aeronautic  principle  involved  in  the  pointed  wing,  but  I  ask  no 
better  proof  of  its  existence  than  is  furnished  by  the  efficiency  of 
such  a  wing  and  its  repeated  independent  development. 

In  the  arrangement  of  the  principal  veins  we  have  called  attention 
to  the  fact  that  the  Odonata,  except  in  the  earliest  stages,  differ  very 
widely  from  all  other  insects.  There  is  hardly  a  group  from  which 
they  differ  more  in  fundamental  plan  than  the  Ascalaphida^.     The  latter 


"4^      i 

Fia.  41.— Wing  of  VestalU  amonia  Sklys. 


have  the  radial  sector  enormously  developed  and  in  its  accustomed 
place,  occupying  the  central  field  of  the  wing,  while  the  media  is 
greatly  reduced;  in  the  Odonata  the  development  of  these  parts  is 
reversed  and  the  radial  sector  is  out  of  place.  The  differences  at  the 
costal  border  of  the  wings  is  so  great  that  I  will  only  invite  compari- 
son of  the  Ascalaphid  wing  in  Plate  XXXVI,  tig.  2,  with  the  wing  of 
any  dragon-fly.  If  now,  without  reference  to  homologies,  we  examine 
this  wing  of  Ulida^  we  will  see  in  it  familiar  mechanical  features. 
(1)  From  the  stigma  there  extends  obliquely  across  the  wing  tip  to 
the  posterior  margin  a  vein  which  occupies  the  ix)sition,  and  probably 
performs  the  function,  of  the  vein  Jf/ja  in  the  Odonata.  (2)  Inter- 
secting the  wing  obliquely,  so  as  to  mark  off  a  Imsal  posterior  third 

pied  in  the  two  cases.  In  the  echincxierm  the  area  is  symmetrical,  and  new  rows  are 
introduced  alternately  on  the  two  sides.  In  the  dragon-fly  wing  the  space  is  uni- 
lateral, as  shown  in  the  diagram,  and  the  rows  are  introduced  chiefly  upon  the 
anterior,  convex  side.  The  principle  is  the  same;  but  we  should  not  omit  to  notice 
how  different  are  the  two  things  whose  arrangement  it  controls — in  the  one  case, 
solid  plates;  in  the  other,  a  mere  rim  of  solid  matter  surrounding  an  almost  empty 
space. 
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of  it,  are  two  parallel  veins,  separated  by  a  single  row  of  cells,  anal- 
ogous to  the  veins  M^  and  J/^  in  the  Odonata.  (3)  Behind  these  is  a 
transverse  bi*acing  of  the  basal  part  of  the  wing,  analogous  to  the 
triangle  in  the  Anisoptera,  and  to  the  special  braces  beyond  the  quad- 
rangle in  Lais  and  Iletderina. 

1  '         '     2  *    3 

Fig.  42.— Diagram  (hypothetical)  of  the  bvolytion  of  a  brace  for  a  unilateral  fork;  1,  2,  J, 

SVCCBBSIVE  STAGES. 

We  have  shown  that  the  brace  vein  to  the  stigma  and  the  supple- 
ments, etc.,  are  independently  developed  in  several  groups.  We  have 
shown  that  the  sectors  interpolated  between  the  tips  of  vems  in  several 
groups  have  become  attached  to  veins,  making  the  latter  appear  forked. 
Our  illustrations  of  this  were  veins  lis  in  the  Aeschnina>,  and  veins 
M^  and  M^  in  Chalcoj>t^ryx  (fig.  22);  but  if  one  wishes  to  see  how  far 


Fig.  43.— Wings  of  Neurobans  kaupii  Brauer. 

this  process  has  been  carried  on  independent  lines,  let  him  examine 
such  wings  as  those  of  MegaUrirrepuH  (fig.  37)  and  Vesta/is  (fig.  41). 

There  is  one  frequent  tendency  toward  purely  mechanical  improve- 
ment of  which  wo  have  given  but  a  single  example — the  bridge,  joining 
the  radial  sector  to  vein  J/i+j.  It  is  manifest  always  in  a  brace  of 
the  same  kind  as  the  one  which  we  have  technically  designated  as  the 
bridge,  and  is  formed  at  a  point  where  a  branch  springs  from  the  side 
of  a  straight  vein  and  then  bends  parallel.     The  accompanying  diagram 
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(fig.  42)  shows  how  such  a  brace  is  evolved  out  of  the  boundaries  of 
ordinary  cells. 

This  brace  joins  the  main  vein  with  the  elbow  in  the  branch,  thus 
correcting  the  mechanical  weakness  of  the  unilateral  fork.  Aside 
from  the  bridge,  such  a  brace  is  developed  in  Rhinocypha  (fig.  33), 
extending  the  attachment  of  vein  lis  along  vein  J/^ -i- ^  toward  the 
arculus;"  also,  in  ChdLcopteryx  and  many  Calopterygina^;  again,  at  the 
proximal  end  of  vein  M^  in  NenrohasU  (tig.  43)  and  a  few  closely 
related  genera,*  as  it  was,  also,  in  some  fossil  species  referred  to 
StenopM^ehia;  again,  at  the  proximal  end  of  vein  J/ia  in  Nasimschna 
peiitacanthxi  (Plate  XXXIX,  fig.  1)  and  many  other  Anisoptera,  in 
which,  however,  it  is,  as  a  rule,  imperfectly  developed  or  not  developed 
at  all;  and  again  in  Philogaiiga  mantana  (fig.  44).  The  bridge  itself 
seems  to  be  still  extending  proximally  in  some  Lestinse  (Plate  LI, 
figs.  6  and  7,  and  LIII,  fig.  1),  its  slender  proximal  end  being  often 
unattached  to  vein  J/j  +  j. 

Here  we  have  strong  side  light  upon  the  early  history  of  that  most 
distinctive  peculiarity  of  dragonfly  wings,  the  crossing  of  the  radial 


Fig.  41.— Win**  or  Fhiio(/anff<£  i/u/nititia  SBLYS. 

sector  over  two  branches  of  the  media  and  the  development  of  the 
bridge.  Why  this  crossing  should  ever  have  taken  place  is  left 
entirely  unexplained.  That  it  was  established  very  early  in  the  his- 
tory of  the  group  is  indicated  by  its  occurrence  in  very  early  nymphal 
life,  crossing  being  no  longer  possible  after  the  internal  fusion  of  the 
h3'^poderm  cells  to  foim  the  tracheal  channels.  But,  once  across,  it 
formed  a  weak  unilateral  fork  upon  the  posterior  side  of  vein  M^j 
while  occupying  a  field  where  strong  developments  were  possible. 
Hence  a  strong  bridge  was  evolved  for  its  support,  and  the  develop- 
ment of  the  bridge  doubtless  followed  the  lines  we  have  just  indicated. 
The  proximal  end  of  the  bridge  in  most  living  species  joins  vein  Mi^ 
directly,  but  in  most  Gomphin®  it  appears  as  if  forked,  and  in  the 
fossil  Heterophlebinse  it  joined  vein  M^  directly. 

In  the  singularly  isolated  fossil  genus  SUmopklehla^  whose  venation 
has  been  figured  in  a  very  detailed  manner  by  Hagen,*"  there  is  a  con^ 

alt  will  be  remembered  that  the  trachea  Rs  here  springs  directly  from  trachea 
ir,  +  ,.  The  oblique  vein  (o^,  fig.  34)  marks  the  place  of  its  origin;  on  the  proximal 
side  is  the  added  brace  {br^). 

ft  It  will  be  observed  that  this  brace  is  better  developed  iu  the  fore  wing  than  in 
the  hind  in  Neurobam;  similarly,  the  other  brace  just  mentioned  for  Chalcopteryx; 
two  further  examples,  therefore,  of  unequal  development  of  fore  and  hind  wu^^ .  ^ 

'^Palfieontographica,  XV,  pi.  in,  fig.  1.  igtzedby  ^ 

Troc.  N.  M.  vol.  xxvi— 02 51 


756  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


dition  of  the  crossing  of  the  radial  sector  so  curious  one  hesitates  i 
attempting  to  explain  it  on  the  ground  of  published  figures  that  weii 
drawn  without  ontogeny  in  mind.  It  looks  as  if,  a  little  beyond  tl| 
nodus,  the  radial  sector  had  crossed  over  but  one  branch  of  the  medl 
and  had  then  developed  a  short  supporting  bridge;  as  if  a  stage  a  lit4 
less  primitive  than  that  shown  for  tracheae  in  fig.  1,  jff,  had  been  H 
permanent  condition  in  this  genus.  But  perhaps  the  interpretation  J 
homologies  given  by  Hagen  is  correct  (naturally  it  is  the  only  one  tW 
would  occur  to  him),  in  which  case  the  bridge  is  developed  as  a  sup 
port  to  vein  Jf,,  and  the  radial  sector  is  shifted  proximally  at  iti 
base — a  very  curious  state  of  things  for  Anisopteral  And  StenopMM 
is  distinctly  anisopterous,  notwithstanding  its  lack  of  diflferentiatioi 
between  fore  and  hind  wing.  Aside  from  the  characters  just  dii 
cussed,  it  is  a  very  curious  form  in  its  sickle-shaped  wing  tips,  ft 
dislocated  nodus  with  the  subcosta  descending  upon  the  radm 
its  undifferentiated  subtriangles,  its  triangles  transversely  placed  ii 
both  fore  and  hind  wings,  and  its  remarkably  developed  trigod 
supplements. 

If  I  mistake  not,  it  is  to  the  readjustment  of  stress  after  the  crossin 
of  the  radial  sector  that  is  due  the  curious  bendings  of  veins  M^  ad 
M^  in  many  fossils  (notably  in  Cymatophl^ia\  in  some  living  fontf 
of  ancient  aspect  (Phyllopetalia^  fig.  26,  and  Chlorogampkus^  fig.  34. 
etc.),  and  in  some  of  the  more  generalized  members  of  groups  at  presetf 
dominant  ( Gomphi^^ch  na^  Plate  XXXVII,  fig.  1 ;  Didymops^  Plate  XU 
fig.  2,  etc.).  This  bending  is  very  different  from  the  undulation  of  th 
radial  sector  in  certain  Libellulinae.  This  is  primitive,  defective,  aoc 
early  disappears  in  the  dominant  groups,  or  becomes  transformed  into 
something  very  different  and  more  useful.  That  other  is  recent,  local 
and  is  but  one  among  sevei"al  factors  in  the  bracing  of  the  wing  are< 
in  which  it  occurs. 

When  vein  Cu  became  unilateral  on  its  posterior  side,  the  weaknes 
of  this  fork  was  corrected  bv  the  apposition  of  the  distal  end  of  veil 

A-" 

It  must  be  borne  in  mind  that  dynamic  control  in  vein  development 
dynamic  genesis,  or  whatever  we  call  it,  may  be  but  the  result  of  tfe 
natural  elimination  or  subordination  of  those  variations  which  do  not 
tend  toward  the  mechanical  perfecting  of  the  machinery  of  flight. 

VI.  SUMMARY  AND  CONCLUSIONS. 

1.  In  the  course  of  this  study  I  have  come  upon  numerous  mani 
festations  of  developmental  dynamics: 
{a)  I  have  shown  the  operation  in  dragon-fly  wings_  of  far-reaching 

«  This  type  of  bracing,  which  is  so  confusing  of  homologies  as  generally  to  requlK 
ontogenetic  study  for  their  unraveling,  is  of  very  common  occurrence  near  the  ap^^ 
of  grasshopper  wings. 
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^hanical  principles,  in  accordance  with  which  the  potentially  hex- 
^onal  areoles  of  the  wing  are  arranged  in  the  spaces  they  must 
bcupy,  as  are  other  wholly  unrelated  potentially  hexagonal  struc- 
jres  in  other  organisms. 

(6)  I  have  shown  that  there  is  developed  in  this  group,  several 
^es  independently,  a  form  of  wing  that  is  elsewhere  most  efficient— 
I  wing  broad  at  base  and  long  and  pointed  at  the  apex,  rigid  at  the 
|?ont  and  pliant  toward  the  rear  margin — a  wing  combining  the  prin- 
iple  of  the  aeroplane  with  that  of  the  scull. 

{c)  I  have  shown  that  the  development  of  wing  braces  follows 
trictly  mechanical  principles,  analogous  braces  being  repeatedly 
leveloped  out  of  homologically  different  parts.  Many  examples  have 
leen  cited  within  the  order,  and  one  without,  in  the  comparison  of 
Monate  and  Ascalaphid  wings. 

2.  In  this  study  I  have  indicated  processes  concerned  with  the 
levelopment  of  these  wings  which  will  probably  be  found  affecting 
he  evolution  of  insect  wings  in  general: 

{a)  I  have  shown  that  there  are  two  kinds  of  specialization  in 
operation  throughout  the  order — vein  shifting,  concerned  with  secur- 
Og  advantageous  position  of  the  parts,  and  vein  differentiation,  con- 
lemed  with  the  strengthening  of  the  most  important  veins  by  an 
economical  use  of  all  strength-giving  wing  material.  The  former 
Jone  seems  to  have  been  made  use  of  in  venational  studies  hitherto; 
ihe  latter  is  often  a  more  sure  criterion  of  the  degree  of  specialization. 

(5)  I  have  offered  a  hypothetical  explanation  of  the  progressive 
lifferentiation  between  veins  and  membrane. 

3.  In  the  study  of  dragon-fly  wing  venation  only  the  comparative 
inatomy  of  the  adult  wings  has  been  drawn  upon  hitherto.  I  have 
idded  the  ontogenetic  method,  beginning  my  study  of  the  veins  with 
that  of  their  antecedent  trachese.  I  have  found  this  method  to  f  ur- 
MHh  most  satisfactory  evidence  as  to  what  was  the  primitive  position 
rf  the  veins  in  almost  every  part  of  the  wing  for  all  the  principal 
froupg  of  the  Odonata.  This,  followed  by  careful  study  of  adult 
(vings,  both  recent  and  fossil,  has  enabled  me  to  make  some  slight  con- 
tributions to  Odonatology  proper: 

(a)  I  have  for  the  first  time  homologized  in  detail  the  parts  of  the 
iragonfly  wing  with  those  of  the  wings  of  insects  of  other  orders, 
applying  the  simple  Redtenbacher  terminology,  retaining  the  special 
terms  already  in  use  for  parts  not  represented  in  other  orders,  simpli- 
fying some  of  them,  and  adding  a  few  new  terms  for  parts  not  hitherto 
designated  by  name. 

(J)  Homologies  within  the  order  have  been  pretty  well  understood 
for  a  long  time,  thanks  to  the  labors  of  many  able  entomologists, 
*niong  whom  may  be  mentioned  Hagen,  Walsh,  and  especially  that 
Welong  student  of  this  order.  Baron  de  Selys  Longchamps.     In  1893, 
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Calvert''  critically  reviewed  and  correctly  stated  the  matter,  addii^ 
some  results  of  his  own.  I  have  been  able  to  extend  ihe  study  of 
homologies  in  a  few  parts,  such  as  the  region  of  the  bridge,  the  sup- 
plements, the  anal  area,  and  sevenil  spaces  in.  which  special  bra^*ings 
occur.  In  these  places  occur  the  most  distinctive  venational  features 
of  the  smaller  groups. 

(r)  Incidentally,  I  have  shown  something  of  the  relative  values  of 
the  different  characters  that  have  been  used  hitherto  to  distinguish 
groups.  Characters  drawn  from  the  form  and  position  of  the  arculus 
and  triangle  and  other  strong  braces  have  always  proved  reliable,  but 
it  is  very  dear  that  antenodal  and  other  cross  veins  have  been  greatly 
overvalued,  and  it  is  equally  clear  that  many  other  more  important 
venational  characters  have  not  been  noted.  It  is  not  the  presence  or 
absence  of  weak  cross  veins,  but  the  position  and  relations  of  those  that 
strongly  brace  the  wing;  not  the  number  of  rows  of  areoles  that  may 
fill  a  wide  area,  but  the  course  of  principal  veins  and  of  their  sup- 
porting sectors,  that  are  of  first  importance. 

{(I)  I  have  been  able  to  indicate  many  new  minor  lines  of  speciali- 
zation within  the  order,  and  to  add  new  and  corroborative  evidence  to 
some  lines  alread}'  indicated  by  Kolbe,  Karsch,  and  Calvert.  Owing 
to  the  presence  in  these  wings  of  a  number  of  characters  which  may 
vary  independently,  for  each  of  which  primitive  conditions  are  easily 
determined,  and  in  each  of  which  the  several  courses  of  specialization 
are  easily  traced,  1  have  often  been  able  to  put  forth  conclusions 
based  on  the  cumulative  testimony  of  several  parts.  I  have  attempted 
to  find  such  genealogic  evidence  as  is  preserved — not  to  create  anj- — 
and  have  been  content  to  drop,  without  any  suggestion  that  might 
hinder  future  studies,  cases  in  which  evidence  from  wings  alone  seemed 
insufficient.  But  I  have  not  hesitated  to  indicate  relationships  when 
these  seemed  well  evidenced  by  the  facts  of  venation. 

4.  Following  my  morphological  study  of  the  order  with  a  review  of 
its  members,  as  distributed  among  the  several  families  and  genera,  I 
mention  some  facts  which  might  themselves  serve  independentlv  as 
biological  indications  of  specialization: 

{a)  A  large  group  of  closely  related  species,  numerically  dominant 
in  its  proper  range,  indicates  the  culmination  of  some  type  of  speciali- 
zation.    This  may  affect  either  the  nymph  or  the  adult  or  both. 

(5)  Small  and  scattered  genera,  which  include  only  the  more  rare  and 
delicate  species,  are  pretty  apt  to  be  the  conservators  of  numerous 
generalized  characters.  However,  since  dev^elopment  has  not  stood 
still  with  any  species,  certain  marks  of  specialization  will  also  alwavs 
appear. 


« Trans.  Amer.  Ent.  Soc,  XX,  pp.  162-109.  The  papere  therein  discussed,  tcigether 
with  the  few  referred  to  in  footnotes  to  these  pages,  constitute  the  whole  of  the  use- 
ful literature  of  Odonate  venation,  hence  no  bibliographic  list  is  hereto  appended. 
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{c)  Set  apart  from  any  group  its  dominant  forms  and  there  will 
remain  those  members  of  it  which  most  closely  ally  the  group  with  its 
neighbors. 

6.  What  of  genealogies  based  on  external  characters? 

In  this  paper  we  have  been  dealing  almost  entirely  with  external 
characters — superficial  characters,  viewed  from  the  standpoint  of  the 
physiologist.  But  hard  parts,  though  dead,  are  the  enduring  mold 
in  which  the  living  Being  is  cast,  and  represent  the  outcome  of  its 
struggle  with  environment.  Therefore  we  may  make  more  use  of  the 
principle  of  natural  selection  than  is  usually  possible  in  the  ordinary 
morphological  work,  having  frequent  recourse  to  the  almost  axiomatic 
principle  that  ''useful  structures  once  acquired  will  not  be  lost  (other 
things  being  equal)  in  a  single  series,  unless  replaced  by  more  advan- 
tageous structures."  This  is  but  a  partial  paraphrase  of  the  more 
usual  statement  of  the  principle  of  natural  selection,  which  maj^  itself 
be  condensed  into  three  words — utility  determines  survival. 

In  order  to  apply  this  principle,  we  have,  therefore,  to  know  that 
the  structures  whose  development  we  are  tracing  are  useful  struc- 
tures. The  proof  of  their  utility  may  be  derived  from  various  sources. 
Take,  for  illustration,  the  brace  to  the  stigma,  which,  we  have  seen,  is 
developed  from  an  ordinary  cross  vein: 

(a)  Its  efficiency  may  be  demonstrated  mechanically.  This  I  have 
not  done,  though  it  would  not  be  difficult. 

(J)  It  may  be  demonstrated  experimentally.  This  I  have  done  (on 
Agrioninee)  by  cutting  out  a  little  piece  of  the  brace  in  each  wing  and 
noting  the  resulting  weakening  of  flight. 

{c)  It  is  demonstrated  biologically  by  the  success  in  life  of  those 
fomis  which  possess  the  brace.  They  are  the  dominant  members  of 
their  respective  groups,  being  in  numbers  of  species  and  of  individuals 
vastly  in  the  majority.  With  creatures  absolutely  dependent  on  their 
wings  in  mating,  in  feeding,  and  in  escaping  their  enemies,  this  is 
ample  demonstration  of  the  efficiency  of  the  wings  as  a  whole,  and, 
incidentally,  of  each  part  that  is  found  here  better  developed  than  in 
the  less  successful  members  of  the  series.  While  this  proof  is  less 
specific,  while  one  may  not  leani  from  it  the  contribution  any  one 
structure  has  made  to  the  excellence  of  the  wing  as  a  whole,  it  is  the 
real  proof  aher  all. 

{d)  I  ask  no  better  proof  of  the  efficiency  of  any  structure  than  is 
furnished  by  its  repeated  independent  development  in  those  forms 
which  are  acknowledged  to  be  the  most  specialized  members  of  the 
several  groups. 

By  these  means  we  may  arrive  at  some  knowledge  of  the  efficiency 
even  of  structures  about  whose  use  we  know  so  little  as  we  do  of  the 
several  parts  of  the  insect's  wing. 

The  application  of  the  principle  above  stated  furnishes  the  m^n§ 


760  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol.  xxtl 

for  critical  detennination  of  the  course  of  specialization.  For  instance, 
forms  with  unbraced  stigma  are  not  to  be  derived  directly  from  other 
forms  which  have  the  stigma  braced;  and  so  for  eveiy  other  useful 
structure;  and  so  for  every  stage  in  the  development  of  each.  When 
the  records  of  the  several  parts  (or  of  the  several  organs)  agree,  the 
arrangement  of  forms  is  simple  enough.  When  they  conflict — when 
one  form  is  specialized  in  this  character  and  the  other  in  that — we 
are  dealing  with  different  lines  of  development,  and  the  group  is  to 
be  divided  on  the  most  ancient  or  fundamental  chai'acter  concerned. 
When  a  number  of  characters  in  disagreement  seem  of  equal  impor- 
tance, with  no  preponderance  of  evidence  in  favor  of  any  one  as  a 
basis  for  a  first  division,  only  a  tentative  arrangement  of  the  groups, 
subject  to  change  after  study  of  other  parts  (or  organs),  is  possible. 
Even  when  a  number  of  characters  are  studied  and  all  are  in  accoi"d, 
and  a  small  group  may  be  arranged  with  confidence,  evidence  from 
additional  parts  or  organs  may  show  the  group  to  be  somewhat  less 
homogeneous  than  it  at  first  appeared.  It  is  obvious  that  in  a  genea- 
logic  study  that  organ  or  part  is  most  valuable  which  possesses  the 
largest  number  of  characters  of  which  one  may  be  sure  he  knows  both 
primitive  form  and  secondary  conditions  apd  characters,  which  may 
vary  independently. 

It  is  probable  that  every  single  functional  organ,  exhibits  develop- 
mental features  that  are  characteristic  of  even  the  smallest  groups,  and 
that  the  true  record  of  relationships  is  preserved  in  every  organ  if  we 
could  but  read  it.  While  a  classification  based  upon  a  single  organ 
is  necessarily  incomplete,  the  necessity  for  the  incompleteness  arises 
out  of  our  inability  to  interpret  or  even  to  see  the  significant  features. 
While  a  classification  based  on  one  organ  is  necessarily  incomplete, 
it  is  not  necessarily  incorrect.  It  will  at  least  be  self-evident  that  the 
classification  which  must  prevail  because  it  expresses  the  concurrent 
record  of  all  the  parts  will  be  hastened  by  the  serious  and  careful 
-study  of  each  character  singly,  to  determine  the  facts  of  its  origin, 
development,  and  utility,  and  to  trace  these  facts  to  their  logical  and 
necessary  conclusions. 

6.  This  is  only  a  beginning  of  what  should  be  done  in  the  study  of 
the  venation  of  the  order.  The  distinctive  group  characters  need  to  be 
known,  not  for  whole  wings  alone,  but  for  every  part  of  the  wings. 
The  results  worked  out  in  this  paper  are  not  specific  enough  to  meet 
at  least  three  immediate,  practical  needs.  It  is  frequently  necessary 
to  determine  fragments  of  wings: 

(a)  In  food  studies. 

(5)  In  the  study  of  unknown  nymphs,  whose  developing  wings  con- 
tain the  full  outline  of  the  venation  of  the  imago.  Such  wings  are 
often  imperfectly  preserved  and  are  to  be  removed  only  in  fragments. 
Their  correct  determination  makes  the  most  exacting  demands  on  one's 

1    J  0  ..  Digitized  by  VjOOQIC 

nowledge  of  venation.  '  o 


N0.18S1.  DRAGON-FLY  WING  VENATION— NEEDHAAf.  761 

(c)  In  the  study  of  fossils,  that  are  of tener  fragmentary  than  other- 
wise and  that  present  no  other  characters  so  well  preserved.  From 
the  standpoint  of  pure  science,  the  need  of  better  knowledge  is  greatest 
here.  The  present  systematic  arrangement  of  the  known  fossil  Odo- 
nata  is  a  miserable  jumble,  and  some  statements  that  have  been  drawn 
from  it  in  a  number  of  books  and  papers  on  geographic  distribution 
are  quite  misleading.  Instances  have  already  been  cited  of  fossil 
forms  that  are  referred  to  the  wrong  suborder.  There  have  been  some 
greater  and  many  lesser  unnecessary  errors  of  reference.  Ztbellidlum 
haupii  Westwood  is  probably  not  a  dragonfly  at  all,  while  Ilenfhero- 
hoides  giganteus  Buckman  Is  a  dragonfly  of  the  subfamily  hopKL^iiia^ 
(as  may  be  seen  by  comparing  Buckman's  figure  with  the  forewing  of 
fig.  31),  and  not  a  huge  hemerobian,  as  has  been  supposed.  Libellu- 
liuyn  agrias  Westwood  belongs  in  the  -^schnidte,  being  in  every  detail 
that  Westwood  figured  diametrically  opposed  to  Lil>ellulidae.  Lihd- 
lidium  ajitujuum  Brodie  belongs  in  the  alCschnidiinffi,  and  so  also  does 
the  uSschna  jllndersunms  Woodward.  The  only  fossil  ^Eschna  that 
seems  to  fit  that  name  in  the  modern  sense  of  it  is  ^E.  sollda  Scudder. 
.^Eschria  separata  Scudder  and  ./Eftchna  metis  Heer,  especially  the  latter, 
which  was  improperly  removed  to  Anax  by  Hagen,  will  go  in  Hoplo- 
nd^chna.  yEschna  perampl^  Brodie  and  jEschia  hxigeiu  Heer,  judged 
by  poor  figures,  will  hardly  go  in  the  ^schninse.  Steiiogomphus  car- 
letorii  Scudder,"  which  was  independently  determined  by  the  two  most 
distinguished  students  of  the  Odonata,  de  Selys  and  Hagen,  to  be 
nearest  Gomphotdes  stigniatus  (Plate  XXXIII,  fig.  2)  among  living 
forms,  and  which  stands  as  the  only  known  American  fossil  Goraphine, 
is  in  fact  a  Libellulid  in  every  line,  and  had  the  hind  wing  been  pre- 
served no  one  would  have  thought  it  a  Gomphine. 

While  it  would  be  manifestly  impossible,  owing  to  defective  preser- 
vation, to  refer  fossils,  in  most  cases,  to  genera  of  such  thin  cleavage 
as  modern  practice  allows  for  recent  species,  it  is  very  obvious  that 
a  new  study  of  the  types  of  the  older  authors  would  help  much  toward 
a  better  arrangement  of  our  system.  New  figures  of  these  are  espe- 
cially needed.  Mr.  Scudder's  figures  are  the  only  ones  that  I  have 
found  entirely  reliable'.  All  others  show  omissions  or  alterations  of 
unnoticed  characters  of  critical  importance.  For  instance,  the  oblique 
vein,  even  in  Hagen's  drawings,  is  rarely  shown.  This  is  not  surpris- 
ing, so  long  as  it  was  regarded  merely  as  one  of  a  row  of  cross  veins; 
but  it  is  disconcerting  in  a  study  made  from  the  ontogenetic  stand- 
point. W^hen  the  structural  characters  that  are  actually  preserved  by 
fossils  already  in  collections  have  been  fully  interpreted,  we  shall 
know  much  more  concerning  the  history  of  the  group.  Generalisa- 
tions can  not  safely  proceed  faster  than  the  development  of  real 
knowledge. 

«Bull.  93,  U.  S.  Geol.  Surv.,  pp.  12-15,  pi.  i,  tig.  1.  ..^or^- 
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EXPLANATION  OF  PLATES. 
Plate  XXXL  Nvmphal  wings  (photomicrographs). 

Fig.  1.  Wings  of  (iomphu*  descripius  Banks,  nymph  full  grown. 

2.  Wing  of  IjesUs  rectangvUaris  Say,  grown  nymph,  showing  the  radial  sector 

attached  to  the  median  trachea. 

3.  Portion  of  hind  wing  of  young  nymph  of  Anax  Junius  Drury,  previous  to  the 

development  of  any  veins,  showing  the  first  indications  of  bridge,  triangle 
and  anal  loop. 

Plate  XXXII.  Nyraphal  wings  (photomicrographs). 

Fig.  1.  Small  portion  of  wing  of  a  nearly  grown  nymph  of  Anax  Junius  Drury,  with 
veins  developing,  showing  the  formation  of  the  radial  supplement  (R. 
mppl. )  and  of  the  brace  vein  between  veins  Af^  and  M^. 

2.  The  basal  part  of  the  fore  wing  of  a  nymph  of  Lanikus  parvulus  Selys,  show- 

ing the  formation  of  the  arculus  and  the  triangles. 

3.  The  nodal  region  of  the  same  wing,  showing  the  formation  of  the  bridge  and 

the  oblique  vein. 

Plate  XXXIII. 

Fig.  1.  Wings  of  (romphus  dilaiaiug  Rainbur. 

2.  Wings  of  (imnphoides  stigmatus  Say. 

3.  Wings  of  Aphylla  produHa  Selys. 

Plate  XXXIV. 

Fig.  1.  Wings  of  CydophyUa  diphylla  Selys. 

2.  Wings  of  I^royomphm  ohscurua  Ram  bur. 

3.  Wings  of  Oomphidia  sp? 

Plate  XXXV. 

Fig.  1.  Wings  of  Goynphus  vulgaiimmus  Linmeus. 

2.  Wings  of  Ilemigomplnis  ochraceus  Selys. 

3.  Wings  of  I/inthus  pamdiis  Selys. 

Plate  XXXVI. 

Fig.  1.  Wings  of  Tachopieryx  thoreyi  Selys. 

2.  Wings  of  Uiida  sp  t  (from  Brazil). 

3.  Hind  wing  of  Hemtanax  ephippiger  Burmeister. 

Plate  XXXVII. 

Fig.  1.  Wings  of  Gomphseschna  furc'dlata  Say. 

2.  Wings  of  liasiieachna  Janata  Say. 

3.  Wings  of  Boyeria  Irene  Fonscombe. 

Plate  XXXVIII. 

Fig.  1.  Wings  of  Hoplonivschna  armain  Hagen. 

2.  Wings  of  Brachytron  pratense  Miiller. 

3.  Wings  of  jEschnophlebia  anisoptera  Selys. 

Plate  XXXIX. 

Fig.  1.  Wings  of  Nasirschna  jyentacantha  Rambur. 

2.  Wings  of  Staurophlebla  reticulata  Burmeister. 

3.  Wings  of  GynacaiUha  trifida  Rambur. 
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Plate  XL. 

Fig.  1.  Wings  of  jEschna  califomica  Calvert. 

2.  Wings  of  .Eschna  ingens  Bambur. 

3.  Wings  of  Anax  Junius  Drury. 

Plate  XLI. 

Fig.  1.  Wings  of  Synthemis  brevistyla  Selys. 

2.  Wings  of  Didt/mops  transversa  Say. 

3.  Wings  of  Pakeophlebia  siiperstes  Selys,  female. 

Plate  XLII. 

Fig.  1.  Wings  of  Neocordulia  androgynis  Selys. 

2.  Wings  of  Oxygofira  curimi  Dale. 

3.  Wings  of  Hemicordulia  tau  Selys. 

Plate  XLIII. 

Fig.  1 .  Wings  of  Gomphomacromia  paradoxa  Brauer. 

2.  Wings  of  NamwOiemis  beUa  Uhler. 

3.  Wings  of  Perilhemis  domilia  Drury. 

Plate  XLIV. 

Fig.  1.  Wings  of  Agrionoptera  insignis  Ram  bur. 

2.  Wings  of  Anatya  guttata  Erichson. 

3.  Wings  of  Raphismia  bispina  Hagen. 

Plate  XLV. 

Fig.  1.   Wings  of  Pseudophkbia  minima  Kirby. 

2.  Wings  of  Diplacodes  parvula  Ram  bur. 

3.  Wings  of  Mesothemis  simplicicollis  Say. 

Plate  XLVI. 

Fig.  1.  Wings  of  Macrotliemis  celeno  Selys. 

2.  Wings  of  Celith^mis  eponina  Drury. 

3.  Wings  of  Leucorhinia  intacla  Hagen. 

Plate  XLVII. 

Fig.  1.  Wings  of  Pachydiplax  longipennis  Burmeister. 

2.  Wings  of  Ephidaiia  longipes  Hagen. 

3.  Wings  of  Paltothemis  lineatipes  Karsch. 

Plate  XLVIII. 

Fig.  1.   Wings  of  Ortfiemis  ferruginea  Fabricius. 

2.  Wings  of  Belonia  uniformis  Kirby. 

3.  Wings  of  LibelltUa  pulchdla  Drury. 

Plate  XLIX. 


Fig.  1.  Wings  of  Schizopyga  luctifera  Selys. 
2.   Wings  of  Tauriphila  iphigetun  Hagen. 

Wings  of  Tramea  onusta  Hagen.  Digitized  by  GoOqIc 
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Plate  L. 

Fig.  1.  Wings  of  Trithemis  ep? 

2.  Wings  of  Uracis  sp? 

3.  Wings  of  Pantalaflav€scen8  Fabricius. 

Plate  LI. 

Fig.  1.  Wings  of  Pseudophasa  ochracea  Selys. 

2.  Wing  of  EpaUagefatima  Charpentier. 

3.  Wings  of  Cyanocharis  valga  Need  ham. 

4.  Wing  of //<rf/mna  sp?  (from  Brazil). 

5.  Wing  of  Rhinocypha  trifasdataf  Selys. 

6.  Wing  of  ArchUestes  grandis  Ram  bur. 

7.  Wing  of  Megalegtea  major  Selys. 

8.  Wing  of  Mecistogaster  lucretia  Drury. 

Plate  LII. 

Fig.  1.  Wing  of  Micromerus  hlandus  Selys. 

2.  Wing  of  Lihellago  caligaia  Selys. 

3.  Wing  of  Pseudophiea  sp? 

4.  Wing  of  EpaUagefatima  Charpentier. 

5.  Wing  of  Rhinocypha  sp? 

Plate  LIII. 

Fig.  1.  Wing  of  Lestes  tricolor  Erichson. 

2.  Wing  of  Paliemna  spf  (from  Trinidacl). 

3.  Wing  of  Platysticta  maculata  Selys. 

4.  Wing  of  Philogenia  sp? 

5.  Wing  of  Argia  fumipermis  Burmeister. 

6.  Wing  of  Hetei'agrionJiavovUtaium  Selys, 

7.  Wing  of  Agrioaiemis  pidverulans  Selys. 

8.  Wing  of  Amphii)t€ryx  agrioides  Selys. 

Plate  LIV. 

Fig.  1.  Wing  of  Tatocnemia  malgassica  Kirby. 

2.  Wing  of  Di»paroneura  sp? 

3.  Wing  of  Idioncura  ancilla  Selys. 

4.  Wing  of  Cxiioneura  camatica  Selys. 

5.  Wing  of  Ilesperagrion  heterodoxum  Selys. 

6.  Wing  of  Enallagma  annexum  Hagen. 

7.  Wing  of  Erylhragrion  mlvum  Hagen. 

8.  Wing  of  Nehallermia  irene  Ilagen. 
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A   REVIEW  OF  THE  COBITIDiE,  OR  LOACHES,  OF  THE 
RIVERS  OF  JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  Leland  Stanford  Junior  University. 


In  the  present  paper  is  given  an  account  of  the  species  of  Cdbitidse^ 
small  fishes  known  in  English  as  loach,  in  Japanese  as  Dojo,  recorded 
from  the  streams  and  lakes  of  Japan.  It  is  based  on  the  collections 
made  by  Messrs.  Jordan  and  Snyder  in  1900,  preserved  in  the  U.  S. 
National  Museum  and  in  the  collections  of  Leland  Stanford  Junior 
University.     The  plates  are  by  Mrs.  Chloe  Lesley  Starks. 

Family  COBITID.E. 

Body  more  or  less  elongate,  oblong,  compressed,  or  cylindrical,  but 
never  depressed.  Head  depressed  or  compressed;  snout  more  or  less 
fleshy,  blunt,  inferior;  the  lips  fleshy  and  furnished  with  from  6  to  12 
barbels.  Pharyngeal  teeth  few,  in  one  row  and  in  moderate  number; 
no  pseudobranchise.  Scales  small,  rudimentary,  or  entirely  absent; 
cycloid,  when  present,  usually  immersed  in  mucous  skin,  and  rarely 
present  on  the  head.  Lateral  line  single;  air  vessel  entirely  or  par- 
tially inclosed  in  bone.  Vertical  fins  spineless,  the  dorsal  i*ays  varying 
from  8  to  30,  the  anal  with  about  7  or  8,  and  the  ventrals  sometimes 
absent.  Small  fishes  confined  to  the  rivers  of  the  Old  World  in  Europe 
and  Asia.     They  are  used  as  food. 

a.  No  erectile  spines  below  the  eye. 
6.  Barbels  10  or  12;  4  about  the  mandible;  dorsal,  short;  caudal  rounded;  lateral 

line  medium Misgumus,  1. 

hb.  Barbels  6  or  8;  none  about  the  mandible. 

c.  Barbels  8,  a  pair  of  nasal  barbels  l)eing  present;  dorsal  short;  caudal  rounded; 

lateral  line  obsolete Elxis,  2. 

cc.  Barbels  6,  no  nasal  barbels  be^ng  present;  dorsal  fin  short;  caudal  fin  trun- 
cate; lateral  line  median Orthrias,  3. 

aa.  An  erectile  spine  below  the  eye. 

d.  Caudal  fin  rounded;  lateral  line  incomplete;  dorsal  short CobUiSf  4. 

dd.  Caudal  fin  deeply  forked. 
e.  Barbels  6;  body  rather  robust;  lateral  line  complete;  dorsal  rather  long. 

Ilymenophysay  5. 


Proceedings  U.  S.  National  Museum,  Vol.  XXVI— No.  1 332. 
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1.  MISGURNUS    Lac6p6de. 
MiBffurmis  Lac^p^de,  Hist.  Nat.  Poiss.,  V,  1803,  p.  16  (fossUis). 

Body  elongate,  compressed.  Head  triangular,  elongate,  compressed: 
snout  projecting;  mouth  inferior,  with  fleshy  lips;  barbels  10  or  12,  of 
which  4  are  mandibular;  eye  small.  Gill-openings  lateral;  lateral  line 
complete.  No  spine  below  the  eye.  Body  with  small  scales,  except 
on  the  head,  which  is  naked.  Origin  of  the  dorsal  about  in  the  middle 
of  the  length  of  the  fish,  over  the  ventrals;  anal  entirely  behind  dor- 
sal; pectomls  more  or  less  equal  to  the  head;  caudal  nearly  equal  to 
head,  and  rounded.     Air-bladder  in  a  bony  capsule. 

{misgtem^  a  vernacular  name  used  by  Willughbj'^  for  Misgumw 
fossilis,) 

a.  Barbels  12,  4-  belonging  to  the  mandible pottmemiu,  1, 

aa.  Barbels  10,  4  belonging  to  the  mandible cmguiUicaudahu,  1 

z.  MISGURNUS    POLYNEMUS   (Bleeker). 

CobUichihys  polynema  Bleeker,  Act.  Soc.  Sd.  Indo-Neerl,  VIII,  I860,  p.  90,  pi. 

II,  fig.  3;  (Jeddo=Tokyo). 
Misgumm  polynema  GIJnther,  Cat.  Fish.  Brit.  Mas.,  VII,  1868,  p.  346  (after 

Bleeker). — Jordan  and  Snyder,  Annot.  Zool.  Japan,  III,  1901,  p.  45. 

D.  10;  A.  7;  V.  6.  Barbels  12;  4  belonging  to  the  mandible.  Scales 
conspicuous.  Origin  of  the  dorsal  midway  between  the  root  of  the 
caudal  and  the  gill-opening;  pectoral  fin  shorter  than  the  head.  Color 
nearly  uniform  brownish,  tail  and  caudal  fin  with  scattered  blackj&b 
spots.     Jeddo.   (Giinther.) 

Not  seen  by  us. 

{noXv^^  many;  vrj^a^  thread.) 

2.  MISGURNUS  ANGUILLICAUDATUS  (Cantor). 

DOJO. 

Cobitis  anguillicaudaia  Cantor,  Ann.  Mag.  Nat.  Hist,  IX,  1842,  p.  485. — Rich- 
ardson, Ichth.  China,  1846,  p.  300;  Canton. 
MisfpirfiusanguUlicaudaiu^GtiNTnERy  Cat.  Fish,  VII,  1868,  p.  345;  China,  Chosan, 

Japan,  Formosa. — Jordan  and  Snyder,  Check  List,  1901,  p.  45. 
Cobith  bifurcata  McClelland,  Calcutta  Jour.  Nat.  Hist,  IV,  1844,  p.  400,  pi. 

XXIII,  fig.  1;  India. 
(bbitispectoralis  McClelland,  Calcutta  Jour.  Nat.  Hist.,  IV,  1844,  p.  400,  pL 

XXIII,  fig.  3;  India.     (Specimens  with  long  pectorals. ) 
Cobitis  rubripinnis  Schlksel,  Fauna  Japonica,  Poise.,  1846,  p.  220,  pi.  cm,  fig.  1 

near  Nagasaki. 
Cobitis  maculata  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  221,  pi.  cm,  fig.  2 

near  Nagasaki. 
Cobitis  micropus  Cuvier  and  V^alenciennes,  Hist.  Nat.  Poias.,  XVIII,  1846,  p.  29; 

China. 
Cobitis  psammisrnys  Richardson,  Ichthy.  China,  1846,  p.  300;  Canton. 
Cobitis  decerncirrosm  Basilewbkv,  Mem.  8oc.   Nat.  Moec.,   1855,   p.  239;  neai 

^^^^^^-  Digitized  by  ^OOgie 
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Cobitichihys  enaJios  Bleeker,  Act.  Soc.  Sci.  Indo-Neerl.,  VIII,  1860,  Japan,  VI, 

p.  88,  pi.  II,  fig.  4;  Japan;  epecimens  with  long  pectorals. 
CobUichthys  dickackrous  Sleeker,  Act.  Soc.  Sci.  Indo-Neerl.,  VIII,  1860,  Japan; 

IV,  p.  89,  pi.  II,  fig.  2;  Yeddo  (Tokyo);  specimens  bicolor,  the  two  shades 

sharply  defined. 
Mugumus  dichachrou*  GttNTHSR,  Cat   Fish,   VII,   1868,  p.   346;   Yeddo;  same 

specimens. 

Head  6  in  length;  depth  6^;  D.  9;  A.  8;  P.  I.  9;  V.  6;  width  of 
head  2  in  its  length;  eye  3  in  snout,  If  in  interorbital  space;  snout  2^ 
in  head;  pectoral  1|;  ventrals  2i;  scales  about  150. 

Body  elongate,  greatl}^  compressed.  Head  small,  triangular,  and 
compressed;  snout  long,  obtuse,  rounded  and  produced;  eyes  small, 
anterior  and  superior;  mouth  inferior,  with  thick  fleshy  lips;  barbels 
10,  of  which  4  are  on  the  lower  jaw;  nostrils  close  together  and  in 
front  of  the  eye,  the  first  pair  in  a  short  tube;  interorbital  space 
slightly  convex,  much  less  than  the  length  of  the  snout;  cheeks  not 
swollen.  Gill-openings  lateral,  joined  below  in  front  of  the  base  of 
the  pectoral. 

Head  naked,  the  trunk  covered  with  small  cycloid  scales. 

Origin  of  the  dorsal  about  midway  in  the  length  of  the  body, 
including  caudal,  and  directly  over  the  ventrals,  the  fin  short;  anal 
entirely  behind  the  dorsal,  and  nearer  the  origin  of  the  ventrals  than 
the  base  of  the  caudal;  caudal  oblong,  broad,  rounded,  and  about  equal 
to  the  head;  pectorals  short  and  low;  ventrals  short.  Caudal  peduncle 
long  and  deep,  its  depth  about  three-fourths  the  head.  Lateral  line 
medium  along  the  sides  to  the  base  of  caudal. 

Color  in  alcohol  dark  gray-brown,  above  spotted  and  marbled  with 
darker,  the  spots  smaller  on  the  tail,  and  those  on  the  caudal  and 
dorsal  fins  very  small;  sides  of  the  body  with  many  narrow  more  or 
less  even  longitudinal  blackish  stripes;  lower  parts  of  the  body  together 
with  the  ventrals  and  anal,  pale;  pectoral  pale,  except  some  dusky  on 
the  upper  part  of  the  longer  rays. 

Length  71  inches. 

This  description  from  a  specimen  from  the  Yodo  River  in  Osaka. 

Of  this  species,  which  is  very  abundant  in  all  the  rivers  and  lakes 
of  Japan  we  have  many  examples.  They  are  from  Junsai  Lake  in 
Aomori,  Hakodate,  from  the  Sapporo  Museum,  Tsuchiura,  Niigata, 
Aomori,  Sendai,  the  Yodo  River  in  Osaka,  the  Iwai  River  at  Ichino- 
seki,  and  at  Morioka,  Misaki,  Tokyo,  Nagasaki,  and  Formosa. 

In  this  large  series  we  are  unable  to  distinguish  more  than  one 
species,  subject  to  great  variations.  In  some  examples  the  lower  sur- 
face of  the  body  is  mottled  or  spotted  like  the  back.  We  also  notice 
many  examples,  as  Dr.  (iunther  has  observed,  with  deep  bodies  and 
adipose  layersalong  the  rudimentary  caudal  rays,  perhaps  better  fed 
than  usual. 

{miffuilla,  eel;  cai(datm,  tailed.)  Digitized  by  GoOglc 
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2.  ELXIS  Jordan  and  Fowler. 
Eixh  Jordan  and  Fowijjr,  new  genua  (rnkkxmi^).  * 

I^kIv  inodei-att*!}'  elongate,  compressed;  head  elongate,  sometime 
depressed;  eyes  small;  snout  produced  and  rounded;  mouth  inferior, 
with  fleshy  lips  and  four  rostral,  two  maxillary  %  and  two  nasal  barbek 
none  on  the  mandible;  scales  large  and  cycloid;  lateral  line  incomplete; 
caudal  rounded,  sometimes*  longer  than  the  head;  pectorals  variable; 
gill  openings  lateral;  color  variegated  with  blotches  and  mottlings,  and 
usually  a  dark  spot  at  base  of  caudal.  Small  loaches,  of  the  waters  of 
Japan. 

(e'XSis^  a  trailing.) 

3.  ELXIS  NIKKONIS  Jordan  and  Fowler,  new  species. 

Head  H  in  length;  depth  6i;  D.  8;  A.  7;  P.  12;  V.  6;  scales  about 
5H;  width  of  head  li  in  its  length;  snout  3  in  head;  interorbital  space 
2i;  pectoral  li;  ventral  1^5;  eye  2  in  interorbital  space. 


Fig.  1.— Elkis  nikkonis. 

Body  elongate  and  i-ather  slender,  the  tail  cx)mpressed.  Head  broad, 
depressed,  and  elongate;  snout  broad,  depressed,  rounded,  and  pro- 
duced; eyes  small,  anterior,  lateral;  mouth  rather  broad,  inferior  and 
with  fleshy  lips;  barbels  8,  of  which  there  is  a  nasal  pair,  and  the  maxil- 
lary pair  is  the  longest,  though  there  are  no  mandibulars;  interorbital 
space  very  broad  and  depressed  like  the  top  of  the  head,  flattened: 
nostrils  large,  in  front  of  the  eyes  above.  Gill  openings  rather  lai-ge, 
lateral  and  joined  below  the  base  of  the  pectoral  in  front. 

Scales  on  the  body  rather  large  and  cycloid,  none  on  the  head. 

Origin  of  the  dorsal  hearer  the  tip  of  the  caudal  than  the  tip  of  the 
snout,  about  equal  to  the  height  of  the  body,  and  its  length,  when 
depressed,  about  three-fourths  the  length  of  the  head;  anal  entirely 
behind  dorsal  and  reaching  two-thirds  of  the  space  between  its  origin 
and  the  base  of  the  caudal;  caudal  less  than  head,  and  rounded;  pec- 
torals small,  low,  reaching  about  two-fifths  in  the  space  between  their 
origins  and  those  of  the  ventrals;  ventrals  a  little  before  the  origin  of 
the  dorsal,  nearer  the  gill  opening  than  the  base  of  tlie  caudal,  and 
reaching  more  than  half  the  distance  between  their  own  origins  and 
that  of  the  anal.     Caudal  peduncle  long,  equal  to  head  without  snout, 
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and  its  greatest  depth  2,^  in  the  length  of  the  head.  Lateral  line 
absent. 

Color  in  alcohol  brown,  dark  on  the  back,  and  top  of  the  head,  with 
small  blotches  and  mottlings  of  deeper;  along  the  sides  a  rather  irregu- 
larly defined  longitudinal  dark  band,  ending  in  a  blaekish  spot  at  the 
l>ase  of  the  middle  caudal  rays;  all  the  fins  more  or  less  spotted  with 
dark  brown,  deepest,  best  defined,  and  largest  on  the  dorsal  and  caudal; 
lower  surface  of  the  body  pale  or  whitish. 

Length  2f  J  inches. 

Type  No.  7848,  Ichthyological  Collections  Leland  Stanford  Junior 
University  Museum.     Locality,  Chitose,  in  Iburi,  Hokkaido. 

Of  this  species  we  have  a  number  of  examples  from  the  province  of 
Shimotsuke,  near  Nikko,  and  from  Chitose,  in  Iburi,  Hokkaido,  the 
latter  received  from  the  Sapporo  Museum. 

3.   ORTHRIAS  Jordan  and  Fowler. 
Orthrias  Jordan  and  Fowlbr,  new  genus  {oreas). 

Allied  to  Netnacheilvs  Van  Hasselt. 

Body  elongate  and  compressed.  Head  sometimes  depressed,  and 
with  the  dorsal  profile  nearly  horizontal;  no  spine  below  eye;  mouth 
small,  inferior,  and  with  fleshy  lips;  barbels  6,  none  on  the  mandible. 
Dorsal  fin  short,  and  situated  over  the  ventrals.  Ventral  rays  8.  Air 
bladder  more  or  less  inclosed  in  a  bony  capsule.  Caudal  rounded  or 
truncate,  not  forked.  Latei*al  line  complete.  Fresh  waters  of  Eastern 
Asia,  the  species  apparently  numerous. 

This  genus  is  related  to  Nemacheiltis^  but  the  original  type  of  that 
group  {N,  fasciatvs)  has  about  13  dorsal  rays  and  the  caudal  forked. 
The  Japanese  species  with  a  short  dorsal  and  a  truncate  caudal  is 
therefore  made  the  type  of  a  distinct  genus,  OrthrhtH^  to  which  numer- 
ous Chinese  and  other  Asiatic  species  apparently  also  belong. 

(opdptog^  of  the  dawn;  hence  Japanese.) 

4.  ORTHRIAS  OREAS  Jordan  and  Fowler,  new  species. 

Head  4f  in  length;  depth  9;  D.  10;  A.  8;  P.  14;  V.  8;  width  of 
head  If  in  its  length;  snout  2i  in  head;  interorbital  space  4;  eye  2  in 
snout;  pectoral  li  in  head;  ventral  1|. 

Body  ifaoderately  elongate  and  compressed,  the  tail  compressed. 
Head  elongate,  broad,  depressed;  snout  long,  blunt,  obtuselj^  rounded 
and  produced;  eyes  small,  a  little  anterior  and  superior;  mouth  small, 
inferior  and  with  thick  fleshy  lips;  barbels  6,  none  on  the  mandible, 
and  the  maxillary  pair  the  longest;  nostrils  close  together  and  in  front 
of  the  eye,  and  the  anterior  in  a  small  tube;  interorbital  space  like  the 
top  of  the  head,  broad  and  slightl}"  convex.  Gill-openings  lateral,  and 
the  membranes  joined  below  the  base  of  the  pectoral  in  front. 
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Scales  minute,  and  embedded  in  the  skin;  bead  apparently  naked. 

Origin  of  the  dorsal  midway  between  the  tip  of  the  snout  and  the 
base  of  the  caudal;  the  height  of  the  dorsal  is  greater  than  the  depth 
of  the  body,  and  when  depressed  its  length  is  only  a  little  less  than 
that  of  the  head;  anal  entirely  behind  the  dorsal,  and  reaching  more 
than  half  the  space  between  its  own  origin  and  the  base  of  the  caudal; 
caudal  about  equal  to  the  depressed  dorsal,  truncate,  its  margin  straight, 
and  with  sharp  corners;  pectorals  leather  long,  three-fourths  the  length 
of  the  head,  and  halfway  in  the  space  between  their  own  origins  and 
thaseof  the  ventrals;  ventrals  below  and  just  a  trifle  behind  the  origin 
of  the  dorsal,  and  reaching,  more  than  halfway  in  the  space  between 
their  own  origins  and  that  of  the  anal.  Caudal  peduncle  long,  com- 
pressed, its  length  about  equal  to  the  pectoral  and  its  least  depth  about 
2i  in  the  head.     Lateral  line  continuous,  median  along  the  sides. 

Color  in  alcohol  pale  brown  above,  with  about  15  large  blotches  of 
deep  brown;  a  dark  streak  from  eye  to  tip  of  snout;  head  finely  mot- 
tled with  dark  brown  above;  dorsal  and  caudal  whitish,  with  broad. 


Fig.  2.— Orthrias  oreap. 

deep,  brownish  cross  bars;  pectorals,  anal  and  ventrals  whitish,  with 
dusk}'  blotches,  indistinct  on  the  latter  fins;  lower  surfat!e  on  the  head 
and  trunk  whitish. 

Length  8fV  inches. 

Type,  a  specimen  in  the  nmseum  at  Sapparo,  kindly  loaned  to  us  by 
Mr.  S.  Nozawa.  Locality,  Chitose,  in  Iburi,  a  province  of  Hokkaido. 
This  specimen,  received  from  the  Sapporo  Museum,  is  the  only  example 
of  the  species  we  have  seen. 

(opeias^  of  the  hills.) 


4.  COBITIS  (Artedi)  Linnaeus. 

Cbbitis  Artedi,  Genera,  1738  (non binomial). 
Cobitu  LiNN.KUs,  Syst.  Nat.,  10th  txl.,  1758,  p.  303  {Iwtiia). 

Acanthopms  Acassiz,  M<$ni.  Soc.  Sci.  Nat.  Neuchdtel,  I,  p.  36  (te»wta,  not  of  Van 
Hasselt,  1823). 

Body  elongate,  more  or  less  compressed,  and  the  back  not  ai'ched. 
Head  elongate,  compressed;  eyes  small;  snout  produced,  blunt  and 
rounded;  mouth  small,  inferior,  and  with  six  bafl^k^l^^iij^ti^^  upper 
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a\v;  below  the  eye,  an  erectile  bifid  spine.  Dorsal  fin  about  ov'er  the 
'-enti'als;  anal  behind  dorsal;  caudal  rounded  or  truneate;  pectorals 
e».s  than  the  head;  ventrals  below  doreal.  Air-bladder  inclosed  in  a 
>on y  capsule.  Lateral  line  incomplete.  Small  fresh-water  fishes  of 
Surope  and  Asia.  Probably  all  the  species  described,  will  be  referred 
:o  the  widely  distributed  and  variable  form  described  below. 
(<*ohith^  a  loach.) 

5.  COBITIS  T^NIA  Linnaeus. 

TAKANOHADOJO  (HAWK-WING  LOACH),  SHIMADOJO  (STRIPED LOACH). 

< 'o^<7w /a?nm  Li NNiErs,  Synt.  Nat,  10th  ed.,  1758,  p.  303;  Europe. — (^uvikr  and 
Valenciennes,  Hist.  Poise.,  XVIII,  1846,  p.  58.— GtJNTnER,  Cat.  Fish.,  VII, 
1868,  p.  362;  Holland,  Bavaria,  Sweden,  and  of  authors  generally. 

Cohitis  tsmia  japonica  ScHhEiiELf  Fauna  Japonica,  Poies.,  p.  222,  pi.  cm,  fig.  3, 
1846;  near  Nagasaki  (not  Cof/Uia  japoniai  Houttuyn). 

Cobitis  caxpia  Eichwald,  Bull.  Sot*.  Nat.  Moec.,  1838,  p.  133;  near  Caspian  Sea. 

CobUi^  elongala  HECKELand  Kner,  SussenwasserfisoheOester.,  1858,  pp.  164,305; 
Austria. 

Cobitis  kirvata  De  Filippi,  Mem.  Accad.  Torin.,  XIX,  p.  71;  Italy. 

Cobitis  ^ineiida  Sauvage  and  De  Thiehsant,  Ann.  Sci.  Nat,  (6)  1875,  I,  p.  8; 
Setchuan,  China.— Fowler,  Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  182. 

Cobitis  hiiae  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1901,  p.  748;  Lake  Biwa, 
substitute  for  Cobitis  japoniea,  preoccupied. 

Head  4f  in  length;  depth  5i;  D.  8;  A.  7;  P.  10;  V.  8;  width  of  head, 
a  little  over  2  in  its  length;  «nout  ^i  in  head;  pectoral  1^;  ventrals  If; 
eye  oj;  interorbital  space  5f. 

Body  elongate,  compressed.  Head  elongate,  much  compressed, 
and  with  the  upper  profile  convex;  snout  long,  produced,  and  bluntly 
rounded;  eyes  small,  superior,  lateral,  and  nearer  the  tip  of  the  snout 
than  the  gill-opening;  mouth  small,  inferior,  and  with  fleshy  lips,  the 
lower  divided  and  with  two  lobes;  barbels  8,  two  of  which  are  mandi- 
bulars; nostrils  nearer  the  eye  than  the  tip  of  the  snout,  close  together, 
and  the  anterior  pair  in  a  short  tube;  interorbital  space  narrow,  about 
equal  to  the  eye  and  convex.  Gill-openings  large,  lateral,  and  the 
gill-membrane  joined  below  the  base  of  the  pectoitil  in  front. 

Scales  very  small  on  the  trunk,  none  on  the  head. 

Origin  of  the  dorsal  nearer  the  base  of  the  caudal  than  the  tip  of 
the  snout  and  a  little  in  front  of  the  ventrals;  length  of  dorsal  when 
depressed  a  little  less  than  the  length  of  the  head  and  the  height  of 
the  tin  much  less  than  the  greatest  depth  of  the  bod^^;  anal  entirely 
behind  dorsal  and  reaching  two-thirds  the  space  between  its  origin 
and  the  base  of  ciiudal;  caudal  equal  to  depressed  dorsal,  and  rounded; 
pectoral  1|  in  head,  and  2^  in  the  space  between  its  own  origin  and 
that  of  the  ventral;  ventrals  2  in  the  space  between  their  own  origins 
and  that  of  the  anal.  Caudal  peduncle  compressed,  its  length  equal  to 
the  pectoral,  and  its  depth  a  little  less  than  2  in  the  head.  Lateral 
line  short,  only  running  a  little  beyond  the  middle  of  the  pectoral. 
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Color  in  alcohol  pale  brownish,  dark  above,  and  the  sides  with  two 
rows  of  dark  blotches,  those  in  the  lower  row  large,  and  between  the 
two  rows  a  narrow  paler  marbled  brown  streak;  6  blotches  of  dark 
brown  between  occiput  and  origin  of  dorsal,  and  7  more  between  the 
latter  and  the  base  of  caudal;  base  of  caudal  above  with  a  jet-black  spot; 
dorsal  and  caudal  barred  broadly  with  blackish  brown;  head  marbled 
and  spotted  with  brown  above,  and  a  bla(*kish  streak  from  eye  to 
snout;  lower  surface  of  the  body,  pectorals,  ventrals,  and  anal,  pale  or 
whitish. 

Length  8{J  inches. 

This  description  from  an  example  from  Kawatana,  on  Omura  Bay. 

Fresh  waters  of  Japan;  our  very  numerous  series  from  Aomori, 
Kitakami  River,  lake  near  Sendai  (collection  Awano),  Niigata  in  Ech- 
igo  (collection  Eitaro  lijima),  Tamagawa  in  Tachikawa,  Kinu  River, 
in  Utsunomiya,  Iwai  River  in  Ichinoseki,  Tokyo,  Tsuruga,  Nago3'a  in 
Owari  (collection  K.  Otaki),  Yodo  River  at  Osaka,  Chikugo  River  at 
Kurume,  Kawatana,  and  Lake  Biwa. 

In  this  series  great  variation  occui-s.  The  examples  from  Lake 
Biwa  are  ver\'  much  more  elongate  and  have  the  brown  blotches  on 
the  sides  merged  into  a  continuous  longitudinal  band,  and  the  space 
between  it  and  the  superior  dorsal  row  of  spots,  which  is  also  more  or 
less  continuous,  light  and  plain  colored,  like  the  lower  surface  of  the 
body.  The  colors  are  altogether  more  distinct  and  shai-ply  delined. 
and  the  dorsal  and  caudal  arc  with  only  one  or  two  blackish  bar^ 
This  form  has  been  described  from  near  Nagasaki  under  the  name 
of  ^''QfhltlH  tieji i a  japoular^  hy  Schlegel.  As  the  uanm  jff/M/Nuxi  is 
preoccupied  in  6V>/^/V*,  Jordan  and  Snyder  have  substituted  for  it  the 
name  of  Cohltin  hhrae.  But  there  seems  to  be  no  permanent  value  in 
these  diflferences  in  color  and  form.  Examples  from  Kawatana  and 
the  Chikugo  River  at  Kurume,  collected  together  in  l>oth  localities, 
contain  both  this  striped  form  and  those  with  the  lateml  bands  broken 
up  into  spots. 

We  can  not  find  any  difference  between  the  Japanese  spe<Me.s  and  the 
Loach  of  Europe,  and  hence  retain  for  it  the  ancient  name  of  (j^fnttn 
tamla.  Should  the  Asiatic  species  prove  distinct,  the  name  Cobitix 
8lne)i>i!j<  ma\'  be  retained  for  it. 

{raivia^  ribbon.) 

5.  HYMENOPHYSA  McClelland. 

I£i/meni>plif/xa  McClelllaxd,  Indian  Cyprinida^,  1838,  p.  443  {hytncnophym) , 
SifncTossHS  Blytit,  Journ.  Asiat.  Roc.  Bengal,  I860,  p.  16(>  (iterdmorei). 

Body  short,  deep,  and  compressed.  Head  elongate,  compressed, 
and  pointed,  the  snout  long,  pointed  and  its  tip  bluntly  rounded: 
eyes  small;  mouth  inferior  and  with  fleshy  lips;  barbels  6,  the  max- 
illary pair  long,  and  the  others  close  together  at  the  tip  of  the  snout: 
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no  mental  barbels;  a  strong  bifid  spine  below  the  eye  in  front.  Gill- 
openings  lateral.  Scales  very  small.  Dorsal  inserted  in  advance  of 
the  origin  of  the  ventral;  caudal  deeply  forked.  Air-vessel  consisting 
of  two  divisions,  an  anterior  inclosed  in  a  partly  osseus  capsule  and  a 
posterior  which  is  free  in  the  abdominal  cavity. 

This  genus  differs  from  Botla  (=  Schistura= Diacantha)  in  the  pres- 
ence of  but  six  barbels  instead  of  eight. 

(v/ij/v,- membrane;  (t>v66^^  swollen.) 

6.  HYMENOPHYSA  CURTA  (Schlcgcl). 

AYAMADOKI;  AYABATA. 

Carbitis  carta  Sciileoel,  Fauna  Japonica,  Poiss.,  1846,  p.  223,  pi.  cxii,  fig,  4; 

near  Nagasaki. 
Botia  curUi  GCnther,  Cat.  Fish.,  VII,  1808,  p.  368  (after  Sohlegel). 

Head  4  in  length;  depth  4|;  D.  12;  A.  9:  P.  U;  V.  8;  scales  130; 
width  of  head  2i  in  its  length;  snout  2'i  in  the  head;. pectoral  1^; 
ventral  If;  eyes  2i  in  snout;  li  in  interobital  space. 

Body  oblong,  rather  deep  and  compressed.  Head  oblong,  com- 
pressed and  pointed  in  front;  snout  long,  pointed,  and  compressed, 
the  tip  bluntly  rounded  and  slightly  projecting  beyond  the  mouth; 
e^^es  moderate,  anterior,  superior  and  with  the  eyelid  freely  circular; 
mouth  small,  inferior,  and  with  fleshy  lips;  barbels  6,  the  maxillary 
pair  reaching  the  eyes,  and  the  remaining  4  are  close  together  at  the 
tip  of  the  snout;  nostrils  close  together,  a  little  nearer  the  eye  than 
the  tip  of  the  snout,  and  the  anterior  pair  in  a  short  tube;  interorbital 
space  convex.     Gill-openings  large,  lateral. 

Body  and  sides  of  the  head  covered  with  very  small  cycloid  scales. 

Origin  of  the  dorsal  about  midway  between  the  tip  of  snout  and  base 
of  caudal,  its  height  about  equal  to  the  length  of  the  pectoral;  anal 
entirely  behind  dorsal  and  reaching  about  two-thirds  in  the  space 
between  its  own  origin  and  the  base  of  the  caudal;  caudal  nearly  equal  to 
the  length  of  the  head,  deeply  forked  and  the  lobes  pointed;  pectorals 
narrow,  lobate,  nearly  two-thirds  the  length  of  the  head,  and  equal  to 
about  half  the  distance  between  their  own  origins  and  those  of  the 
ventrab;  ventrals  behind  the  origin  of  the  dorsal,  and  their  tips  not 
reaiching  as  far  as  the  tip  of  the  depressed  dorsal,  or  about  two-thirds 
the  space  between  their  own  origins  and  that  of  the  anal.  Caudal 
peduncle  very  deep,  compressed,  its  length  about  equal  to  the  ventral 
and  its  depth  a  trifle  more  but  not  equal  to  the  length  of  the  pectoral. 
Ijateral  line  straight  along  the  sides  to  the  base  of  the  caudal. 

Color  in  alcohol  more  or  loss  uniform  brown,  the  back  slightly 
darker;  anterior  edge  of  dorsal  blackish-brown,  and  the  fin  with  an 
indistinctly  defined  broad  brown  cross-bar;  anal  with  a  brown  cross- 
bar, and  two  on  each  caudal  lobe. 

Length,  54t  inches.  D,i,.edbyGoogle 
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Described  from  a  specimen  taken  at  Kibanoia,  Japan,  near  Lake  Biwa; 
our  specimens  all  from  Kibama,  in  Omi,  presented  by  the  Imperial 
University  at  Tokyo. 

(curtus^  short.) 

SU^IMARY. 

Family  Cobitidje. 

1.  MUgiimua  Lac^pMe. 

1.  polynemus  (Bleeker). 

2.  angitillicaudalus (Cantor);  Junsai  Lake  in  Aomori,  Hakodate, T^nchiiira,  Niigmta, 
Sendai,  Yodo  River  at  Osaki,  Iwai  River  at  Ichinoseki,  Morioka,  Misaki,  Tokyo. 
Nagasaki,  Formosa. 

2.  Elxi«  Jordan  and  Fowler. 

3.  nikkoniJi  Jordan  and  Fowler;  Shimotsuke,  near  Nikko,  Chitose  in  Iburi. 

3.  Orthrim  Jordan  and  Fowler. 

4.  (rreds  Jordan  and  Fowler;  Chitose  in  Iburi. 

4.   CobUis  Linnaeus. 

5.  Uetiia  Linnaeus;  Aomori,  Kitakami  River  at  Sendai,  Niigata,  Nagoya,  Yodo  River, 
Lake  Biwa,  Chikugo  River  at  Kurume. 

5.  Hymenophym  McClelland. 

6.  cMrta  (Schlegel);  Kibama  in  Omi. 
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NOTES  ON  ORTHOPTERA  FROM  COLORADO,  NEW  MEX- 
ICO. ARIZONA,  AND  TEXAS,  WITH  DESCRIPTIONS  OF 
NEW  SPECIES. 


By  Andrew  Nelson  Caudell, 

Of  the  Dcpartmetit  of  Agriculture. 


The  following  paper  deals  with  three  separate  collections:  (1)  a 
large  collection  from  Colorado,  including  a  few  from  just  across  the 
line  in  New  Mexico,  made  by  Dr.  H.  G.  Dyar  and  myself  during  the 
months  of  May,  June,  July,  and  August,  1901;  (2)  a  small  collection 
made  in  Arizona,  mostly  at  Williams  and  Hot  Springs,  by  Messrs. 
Schwarz  and  Barber  during  the  summer  of  1901;  and  (3)  a  small  col- 
lection made  b}-  the  writer  in  Texas  in  June  and  July,  1902.  This 
material  forms  part  of  the  collection  of  the  IT.  S.  National  Museum. 

The  Colorado  collection,  which  furnishes  material  for  the  greater 
part  of  this  paper,  but  partially  confirms  the  result  reached  by 
Dr.  Dyar  regarding  the  life  zones  of  that  State  as  recently  described 
by  him^^that  is,  that  there  are  four  faunal  regions  in  Colorado: 
prairie,  foothill,  alpine,  and  western  slope.  The  orthopterous  fauna 
indicate  the  first  three  zones  only,  which  are  in  most  cases  quite 
sharply  defined,  but  there  are  a  number  of  species  that  occur  in  two 
or  more  of  the  zones.  The  line  between  the  prairie  and  the  foothill 
faunas  is  exceedingly  well  defined  at  some  places,  while  at  other  places 
the  transition  from  one  to  the  other  is  more  gradual. 

The  primary  aim  of  the  Colorado  expedition  was  to  work  out  the 
life  history  of  Lepidoptera,  and  not  to  collect  Orthoptera,  and  in  conse- 
quence it  was  not  possible  to  visit  all  parts  of  the  State.  Therefore 
the  range  worked  over  is  not  extensive  and  does  not  include  places 
inaccessible  by  rail.  A  few  specimens  from  Middle  Park  were  pur- 
chased from  E.  J.  Oslar,  a  professional  collector  of  Denver,  and  are 
included  in  this  paper. 

The  various  localities  visited  by  the  writer  in  Colorado,  their  alti- 
tude, location,  and  notes  on  the  vicinity  are  given  in  the  following 
alphabetical  list: 

Baileys^  Park  Cmmty;  altltitde^  7 ^7 H  feet, — This  place  is  some  miles 
up  the  Platte  canyon.  One  day  only  was  spent  there  and  but  nine 
i*pecies  of  Orthoptera  were  taken. 

«Pr()c.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  369. 
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Boulder^  Bould^rr  County;  altitude^o^SSSfesL  —Two  trips  were  made 
to  this  place  and  a  little  collecting  done  in  and  along  the  base  of  the 
foothills  just  back  of  the  town.  Insects  were  not  at  all  numerous  at 
the  time  the  visits  were  made  and  but  five  specie8  of  Orthopterm 
were  taken. 

Chaitta^  Rio  ArrUni  County^  J^ew  Meytco;  althude^  7^863  feet, — Half 
an  hour  only  was  spent  here,  six  species  being  taken,  of  which  DU- 
sontelra  Carolina  was  the  most  common. 

Chimney  Gulch, — See  Golden. 

CrippUcreel:^  Teller  County;  altitude^  9^396  feet, — Half  a  da3'  was 
spent  at  this  interesting  locality  out  near  the  Golden  King  gold  mine. 
Circotettiu'  undulata  was  the  common  species. 

Cumhreii^  Conejos  County:  altitude^  10^015  feet, — ^One  hour  of  prof- 
itable collecting  was  put  in  here  when  it  began  to  rain,  and  a  wet 
afternoon  was  utilized  in  riding  down  the  western  slope  of  the  moun- 
tains on  a  freight  car  rather  than  wait  in  a  section  house  for  the  pas- 
senger train  next  day.  Five  species  only  were  taken,  all  alpine  forms, 
one  of  them  a  new  species. 

Delta^  Delta  County;  altitiuh\  ^,^980  feet, — Several  hours  were  spent 
across  the  river  from  this  place,  mostly  in  investigating  garden  inseets. 
Two  species  of  ^'Eoloplua  were  taken.  At  this  place  some  dania^  was 
threatened  by  Melanoplu^  differentialis, 

Denver,  Arapahoe  County;  altitude^  5 ,,198  feet, — Most  of  the  collect- 
ing in  the  vicinity  of  Denver  was  done  in  two  localities,  one  south  of 
the  city,  on  the  prairie  just  beyond  the  city  park,  and  the  other  on  the 
opposite  side  of  the  city.  Nearly  forty  species  and  many  specimens 
were  taken  here. 

Durango^  La  Plata  County;  altitiide,,  6,^520  feet, — A  few  hours 
were  spent  collecting  north  and  east  of  this  town.  The  limited  time 
prevented  the  discovery  of  the  excellent  collecting  grounds  said  by 
Mr.  Oslar  to  exist  in  that  vicinity. 

Fort  Collinn,,  Larimer  County;  altitude,,  ^^972  feet, — Two  visits 
were  made  to  this  productive  locality  and  many  desirable  specimens 
taken,  mostly  north  and  west  of  town.  No  opportunity  presented 
itself  to  go  up  into  the  neighboring  foothills,  and  the  specimens  taken 
were  therefore  *  all  pmirie  forms,  or  ones  common  to  two  or  more 
faunal  regions.  One  species  only,  Erenuopedes  halli,,  ma}'  be  consid- 
ered as  l)elonging  strictly  to  the  foothill  fauna.  Forty -eight  species 
were  taken  at  this  place. 

Glemr(fod  Spri7ig8^  Garjield  County:  altitude^  o^758  feet, — Three 
stops  were  made  at  this  place,  but  little  collecting  was  done.  A  few 
specimens  were  taken  out  east  of  town  a  half  mile  or  so  and  also  a 
few  in  town  near  the  station.  But  seven  species  were  taken,  of  which 
four  bi^long  to  the  genus  Mdanoplus, 

Goldi^U  Jtjferson  County;  altitude,,  5^667  feet, — This  is  a  good  col- 
lecting ground  and  very  accessible  from  Denver.  beii^abQj[|±l^  miles 
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west  of  there  near  the  foothills.  The  collecting  was  done  on  the 
prairie  between  the  town  and  the  foothills,  less  than  a  quarter  of  a 
mile  in  width,  and'  up  the  cannon  known  as  Chimne}'  Gulch  to  the 
top,  about  a  thousand  feet  higher.  Over  tifty  si)ecies  were  collected 
at  this  locality.  The  prairie  and  foothill  faunas  are  here  quite  dis- 
tinctly and  abruptly  divided. 

Granxl  Junction ^  Mesa  County;  (dtltucU\  ^^59 If.  feet. — Two  stops  of 
short  duration  were  made  here.  The  collecting  was  done  northeast 
of  town  and  also  in  town  just  across  the  niilroad  from  the  station, 
where  many  fine  specimens  of  Mrhinoj>lu4i  dljfertmtiaUs  were  taken. 

3l(n\C0H^  Moikteznvui  County;  altitude^  7^008  feet, — Two  species  were 
taken  near  the  station  while  the  tmin  stopped,  Mehuioplu^  femur 
ruhruvi  and  Stenof)othruif  curtipmulit. 

Montevinta^  R!o  (rraiide  County;  altitude^  7^666  feet. — A  bicycle  trip 
several  miles  out  of  town  was  taken  August  18.  Insect  life  of  all  kinds 
wa«  veiy  scarce  and  but  nine  species  of  Orthoptera  were  taken,  the 
most  desirable  one  of  which  was  probably  jVemohhis  utahensls. 

Mimtrose^  21fmtrose  County;  attitude^  5^811  fet. — Half  an  hour's  col- 
lecting in  the  vicinity  of  the  station  resulted  in  the  capture  of  nearly 
a  dozen  species. 

Morrkon^Jt'fferHon  County;  (dtltude^  oJoSfeet. — Several  visits  were 
made  here.  Just' south  of  the  station,  across  the  creek  beyond  and 
to  the  right  of  the  schoolhouse,  grasshoppers  were  found  to  abound 
in  countless  numbers.  Collecting  trips  were  made  to  and  beyond  the 
picturesque  red  sandstone  formations  northwest  of  town  and  up 
the  canyon  into  the  foothills.  But  two  species  were  collected  in  the 
foothills,  however,  Tri?nerotro2>!^'<  HlniHis  and  Gomphorrrua  clavatus. 
The  bulk  of  the  specimens  taken  on  the  pniirie  at  this  plac»e  was 
Melaimplu^  occ!d(mt(d!i(. 

Pidimde^  Mena  County;  altitude^  JfJi^  f'*'t. — At  this  little  town, 
12  miles  from  Grand  Junction,  .Eolophm  cJu'nojpodll  was  taken  in 
considerable  numbers  on  the  plants  just  across  the  i-ailroad  from  the 
station.  A  few  other  species,  including  a  new  species,  were  taken  in 
the  immediate  vicinity. 

PikeHPtcik\  EL  Paw  County;  alt!tud^\  8.,D1S  fet. — A  day  was  spent 
here  and  the  ascent  of  the  peak  made."  The  above  altitude  is  that  of 
the  halfway  house,  and  it  is  to  that  locality  which  all  the  Pikes  Peak 
labels  refer  unless  otherwise  specified. 

Phi^*  Grove.,  ParkCminty;  <dt!tude^  C.7'i8feet. — This  is  a  small  resort 
some  miles  up  Platte  Canyon,  and  there  a  couple  of  days  were  spent 
collecting  along  the  railroad  and  up  a  side  canyon  for  a  mile  or  so, 
leading  up  probably  a  thousand  feet  above  the  town.  A  dozen  species 
were  taken  here,  mostly  true  foothill  forms. 

PUitte  Canyon.,  DoucjIuh  County;  altitudr^  o^IfOJ  fet. — Numerous 
trips  were  made  to  this  place,  which  is  ])ut  a  sUition  at  the  mouth  of 

«  See  account  in  Proc.  Ent.  Soo.  Wa^h.,  V,  1902,  pp^'f-f-l^/  dJU^  V^ 
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Platte  Canj'on.  Collecting  was  done  up  the  canyon  as  far  as  a  small 
side  gulch  known  as  Mill  Gulch,  and  up  that  gulch  for  more  than  a 
mile,  as  well  as  up  other  gulches  for  lesser  distances.  But  most  of 
the  Orthoptera  were  taken  near  the  mouth  of  the  canyon.  But  ten 
species  were  taken  here. 

liico^  Doloren  Cminty;  altitude^  8^7.^  feet, — Insects  were  ver>'  t^carce 
here,  two  hours'  collecting  resulting  in  but  three  species  of  Orthoptera 
and  practically  nothing  else.     The  Orthoptera  were  all  alpine  fomt^. 

Sallda^  Chaffee  County;  altitude^  7^050  feet. — Two  weeks  were  spent 
here,  including  a  couple  of  visits.  Other  duties  prevented  much  time 
being  devoted  to  collecting  Orthoptera,  and  nearly  every  afternowi 
it  rained,  but  still  quite  a  number  of  good  things  were  taken.  B\'  far 
the  most  productive  locality  was  the  side  of  the  large  hill,  called 
Tenderfoot  Mountain,  just  across  the  railroad  from  the  station. 
Here  uEoloplus  phigoHu»  and  Derotrnetna  haydenl  occurred  in  num- 
bers. Leprus  cycfneiut  was  also  taken  here,  though  not  so  numerous 
and  usually  some  distance  farther  up  the  hill. 

Sednlla^  JJoughis  County:  altitude^  5,836  feet. — This  small  towii  is 
a  few  miles  south  of  Denver,  and  is  in  a  broad  valley  formed  by  the 
foothills  on  the  west  and  high  mesas  on  the  east.  Collecting  was  done 
across  the  entire  valley,  but  only  eleven  species  were  taken. 

At  the  above  localities  over  a  hundred  specie^s  of  Orthoptera  were 
taken  and  the  collections  from  Arizona  and  Texas  bring  the  number 
up  to  one  hundred  and  fifty-four.  All  are  here  mentioned,  even  if 
only  for  the  value  attached  to  record  of  exact  locality,  but  man^^  of  the 
species  are  represented  by  a  considerable  number  of  specimens  and 
thus  usuall}"  furnish  some  notes  of  value  on  variation  or  distribution. 

Family  BLATTID^. 

I.  PHYLLODROMIA  GERMANICA  Linnaeus. 

Blaila  germanmi  Linn.f.is,  Syst.  Nat.,  12th  ed.,  II,  1767,  p.  688. 

One  nymph  of  this  species  was  taken  at  Glenwood  Springs  on 
August  18. 

2.  BLATTA  ORIENTALIS  Linnaeus. 

Blatta  orientalii  Linn^:us,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  424. 

Two  specimens,  both  males,  one  at  Denver  and  one  at  Pueblo  iu 
August,  the  latter  by  E.  J.  O^lar. 

3.  ISCHNOPTERA  UHLERIANA  Saussure. 
Isclinoptera  nJileriami  SArsai  re,  Rev.  Mag.  Z()ol.,  XIV,  1862,  p.  169. 
One  specimen  at  Victoria,  Texas,  in  June. 
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Blattn  amerimna  Linn^ei  s,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  424. 

This  insect  is  very  common  in  southern  Texas,  indeed  amounting  to 
a  veritable  pest.  It  comes  into  the  houses  through  the  open  windows 
and  but  for  the  ever-present  canopy  of  netting  over  the  beds  in  that 
j>art  of  the  country  would  v^ery  probably  establish  itself  as  an  unwel- 
come and  very  uncomfortable  spiny  bedfellow.  Happily  the  netting 
prevents  this,  but  unhappily  the  Acaiitha  hcfularia  is  not  so  easily 
excluded. 

A  razor  case  left  for  a  couple  of  weeks  in  a  drawer  in  one  of 
Victoria's  leading  hotels,  had  the  covering  nearly  all  eaten  off  by  this 
large  roach.  The  ordinar}'  house  species,  Phyllodromla  (jin^manica  and 
Sf^tfta  (frieitidlliis  do  not  appear  to  be  common  in  localities  where  this 
species  thrives. 

5.  PERIPLANETA  TRUNCATA  Krauss. 

Periplaneta  truncata  Kratsh,  Zool.  Anzeiger,  XV,  1892,  p.  165. — Saushure  and 
Zehntner,  Biol.  Cent.  Anier.  Orth.,  I,  1893,  p.  74. 

T%vo  female  specimens  of  this  species  were  coUecttnl  in  the  laboratory 
of  the  boll  weevil  investigation  at  Victoria,  Texas,  in  the  early  part  of 
July,  1902.  This  is  a  now  insect  to  the  United  States,  but  there  can 
be  but  little  doubt  of  the  correctness  of  the  identification.  It  is  the 
variety  "a"'  of  Saussuro  and  Zehntner. 

6.  HOMCBOGAMIA  APACHA  Saussure. 

ITomreogamia  apachd  Saushi're,  Rev.  Suiwe  de  Zool.,  I,  1893,  p.  396. 

The  collection  of  the  U.  S.  National  Museum  contains  specimens  of 
this  species  from  Texas,  Colorado,  Arizona,  and  (California.  This  is 
the  first  record  of  this  species  from  the  United  States,  though  it  seems 
to  be  not  at  all  rare.  Ilomivoijnmia  suhdiaphmui  Scudder  seems  some- 
what allied  to  this  species,  but  Mr.  Rehn,  who  has  taken  mihdfaphcma 
in  New  Mexico,  says  they  are  distinct. 

Family  MANTID.E. 

7.  YERSINIA  SOLITARIA  Scudder. 

^ersnnia  solitaria  SrrnnER,  Can.  Knt.,  XXVIII,  1896,  p.  209. 

Two  immature  specimens  of  this  species  were  taken,  one  at  Fort 
Collins  and  one  at  Golden,  the  former  on  August  9  and  the  latter  on 
Jiilv  17. 
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8.  LITANEUTRIA  MINOR  Scuddcr. 

Stagmaloj)tern  m/nor  S<  tdder,  Rept.  U.  S.  Uei)l.  Surv.  Nebr.,  1871,  p.  251. 
Females  of  what  I  take  for  thLs  species  were  taken  at  Golden  and 
Fort  Collins   in  August.     The   greedy  habits   of   this   species   were 
recently  noted/' 

Family  PHASMID.E, 

9.  DIAPHEROMERA  DENTRICUS    St&l. 

Diapheromera  (fnUricnn  Stal,  Rec.  Orth.,  Ill,  1875,  p.  76. 

One  male,  June  21,  at  Victoria,  Texas.  This  specimen  was  on  creeds 
by  the  roadside.  Mr.  Mitchell  t^^lls  me  that  this  line  large  walking 
stick  is  not  uncommon  at  times  on  grape  vines  in  the  river  l>ottoiii.s. 

Family  ACRIDIIDiE. 

lo.  TETTIX  CRASSUS  Morse. 

Tetih' rrasanuH  Morhk,  Journ.  N.  Y.  Ent.  Soc.,  VII,  1899,  p.  201. 

Two  specimens  of  what  Professor  Morse  thinks  is  probabh'  thi? 
sp<H'ies  were  taken  at  Platte  Canyon  on  May  10.  The  median  carina 
of  the  thorax  is  marked  with  white,  strongl}"  contrasted  with  the*  re**! 
of  the  insect. 

II.  TETTIX  INCUR VATUS  Hancock. 

Tetil.r  iuriirniiuit  Hancock,  Ainer.  Nat.,  XXIX,  1895,  pp.  761-762,  fig.  1. 

Five  sp<»cimens,  Platte  Canyon  May  10,  in  company  with  T.  m*^«*M#. 
Dr.  Hancock  verified  this  determination. 

12.  PARATETTIX  CUCULLATUS  Burmcister. 

Tetrh:  cKvnnatua  BrRMKisTEU,  Handb.  Knt.,  II,  18:i8,  pp.  658-659. 

One  femah*  at  Fort  Collins  August  11.     Professor  Morse  examined 
this  s[x»cinien  and  pronounced  the  determination  correct. 

Siil>laiiiily   'm^'XA^JjlNJF:. 

13.  MERMIRIA  TEXANA  Bniner. 

Mermiria  Uwann  Bruner,  Proc.  V.  S.  Nat.  Mus.,  XII,  1890,  pp.  53-54,  pi.  i,  fig,  11. 

One  pair  at  Fort  Collins  on  August  9,  and  one  male  nymph,  which 
is  probably  of  this  species,  at  Salida  on  August  2. 

'/Ent.  News,  XIII,  1902,  p.  60. 
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14.  SYRBULA  ADMIRABILIS  Uhler. 

Stenobothrwt  admirabilift  Uuler,  Proo.  Knt.  Soc.  Philad.,  II,  1864,  j).  553. 

Both  mature  and  immature  specimens  of  both  sexes  taken  at  Victoria 
in  June  and  Jul3\ 

15.  ACROLOPHITUS  HIRTIPES  Say. 

Gryllus  hirlijyes  Say,  Amer.  Ent.,  Ill,  1828,  p.  78,  pi.  xxxiv. 

The  "green  fool,"  as  Dr.  Dyar  and  I  christened  this  handsome  insect, 
is  very  common  along  the  eastern  foothills,  more  than  a  hundred  being 
taken,  mostly  at  Golden.  Young  nymphs  were  taken  early  in  May, 
and  mature  individuals  began  to  appear  about  the  middle  of  July. 

16.  ERITETTIX  NAVICULA  Scuddcr. 
Gomphoceru9  navicuia  ScvDDERj  Ann.  Rept.  Chief  Kng.,  1876,  p.  506. 

Three  males,  seven  females,  Sedalia  June  12;  Denver  May  7;  Boul- 
der May  27;  Golden  June  5.  One  of  the  females  taken  at  Golden  on 
June  5  is  placed  here  with  some  hesitation.  It  is  remarkable  in  hav- 
ing the  pronotum  uniformly  fuscous  dorsally  and  without  a  trace  of 
supplementary  carinae  on  the  pronotum,  though  the}"  are  present  on 
the  head  and  diverge  anteriorly  to  meet  the  raised  margins  of  the 
vertex.  The  upper  half  of  the  lateral  lobes  of  the  pronotum  is  pice- 
ous,  a  coloration  unlike  any  other  specimen  of  any  species  of  this  genus 
that  I  have  seen.  The  original  description  of  narlnila  offers  no  dis- 
tinguishing features  to  separate  it  from  ?J,  frlcar!n<ftuH^  which  was 
described  from  the  female  sex  alone.  In  fact,  the  females  of  the  two 
species,  as  I  have  them  determined  in  the  collection  of  the  IT.  S. 
National  Museum,  are  inseparable,  but  the  males  are  very  readily  dis- 
tinguished, those  of  navlcula  having  the  antenna?  gradually  enlarged, 
the  club  composing  about  one-third  of  the  entire  length,  w^hile  in  trl- 
carinatim  the  enlargement  of  the  anU^nna?  is  abrupt,  the  club  composing 
no  more  than  one-sixth  of  the  entire  length.  The  Museum  contains 
specimens  of  7ianwitla  from  Wyoming  and  Colorado  in  considerable 
numbers.  Tricarlnatm  does  not  appear  to  occur  in  Colorado,  all  the 
Museum  material  being  from  Wyoming,  Montana,  and  the  Dakotas. 

17.  AMPHITORNUS  BICOLOR  Thomas. 

Stenobothrfin  6/co/or  Tfiom as,  Ann.  Re])t.  V,  S.  Geol.  Siirv.  Torr.,  V,  1872,  j).  465. 

Three  males,  eight  females.  Golden  June  ♦>  to  27;  Fort  Collins 
August  9  and  11;  Denver  eluly  7  and  10. 

18.  OPEIA  OBSCURA  Thomas. 

Oxyajryphii^t  olmmra  Thomas,  Ann.  Rept.  IJ.  S.  Geol.  Surv.  Terr.,  V,  1871,  ]>.  4()6. 

One  male,  eleven  females,  (tolden  August  21;  Fort  Collins 
August  10. 
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19.  CORDILLACRIS    CINEREA  Bniner. 
OchriHdea  cinerea  Brunkr,  Proc.  U.  S.  Nat.  Mua.,  XII,  1890,  pp.  52-53. 
Three  males,  one  female,  Salida  August  21;  Morrison  June  25. 
ao.  CORDILLACRIS  CRENULATA  Bruner. 
OchriUdea  rrenuiata  Bruner,  Pr<x\  U.  S.  Nat.  Miis.,  XII,  1890,  pp.  51-»52. 

Five  males,  two  females,  Montevista  August  13;  Morrison  June  2l>. 
Denver  July"  16. 

ai.  CORDILLACRIS  OCCIPITALIS  Thomas. 

HtfnohothruH  occipitalijt  Thomah,  Kept.  U.  S.  (reol.  8urv.  Terr.,  V,  1873,  p.  81. 

Fourteen  males,  eleven  females,  Morrison  June  23;  Fort  Collins 
August  9  and  11;  Denver  July  17. 

aa.  PHLIBOSTROMA  QUADRIMACULATUM  Thomas. 

Stenobothrua  quadrimanUatum  Thomas,  Ann.  Rept.  17.  S.  (tcoI.  Surv.  Terr.,  II, 
1871,  pp.  166,  280. 

Thirty-seven  males,  forty-four  females.  Golden  July  12  to  August  21. 

as.  ORPHULELLA  PELIDNA  Burmeister. 
Gomphorenis pelidrnt  BuRMKiarER,  Handb.  P^nt.,  II,  1838,  p.  650. 

One  male  at  Victoria,  Texas,  in  June,  1902,  and  two  males  from 
widely  separated  localities  in  Colorado,  one  from  Grand  Junction  on 
August  17  and  one  from  Fort  Collins  on  August  10.  The  specimen 
from  Texas  is  a  little  over  the  usual  size,  measuring  as  follows: 
Length  of  body,  20.5  mm.;  elj^tra,  18  mm.;  hind  femora,  12  mm. 

The  larger  males  of  this  species  superficially  resemble  the  dark 
form  of  the  males  of  Syrhxda  adrnlrahiUs  very  closely. 

a4.  ORPHULELLA  PICTURATA  Scuddcr. 

OrphuleJIa  pirturata  Scuddkr,  Can.  Ent.,  XXXI,  1899,  pp.  178,  182. 

Many  specimens  of  both  sexes  collected  at  Victoria,  Texas,  in  June 
and  July,  some  of  them  taken  in  cotton  fields.  This  is  a  very  variable 
species  and  there  are  both  green  and  brown  forms. 

35.  ORPHULELLA  SALINA  Scudder. 

OrphuJella  salina  SrtiDDER,  ('an.  Ent.,  XXXI,  1899,  pp.  179,  185-186. 

Two  specimens  from  Colorado,  one  male  at  Montrose  on  August  17, 
and  one  female  at  (iraiid  Junction  on  July  7. 
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26.  DICHROMORPHA  VIRIDIS  Scuddcr. 

Chloealtis  virUUs  ScvDjiERy  Bost.  Journ.  Nat.  Hist.,  VII,  1862,  p.  455. 
Oiloealtis  bnmnen  Scudder,  Proc.  Boat.  Soc.  Nat.  Hist.,  XVII,  1875,  p.  510. 

Both  sexes  of  this  species,  together  with  the  nymphs,  were  found 
plentiful  at  Victoria,  Texas,  in  June  and  July.  This  species  varies  in 
the  character  of  the  lateral  carinas  of  the  pronotum,  some  having  the 
carina  parallel  and  others  quite  noticeably  bowed  out  in  the  center, 
both  forms  occurring  together.  One  specimen  before  me  from  Florida 
has  the  vertex  abnormally  acute.  1  have  carefully  studied  the  type  of 
hnuDwa  in  the  Museum  collection  and  compared  it  with  brown  forms 
of  viridu  and  find  no  appreciable  difference  not  covered  by  variation. 
I  have  therefore  included  it  as  a  synonym. 

27.  STENOBOTHRUS  CURTIPENNIS  Harris. 

Locmta  cxiriij)fnnk  Harrih,  Cat.  Ins.  Ma88.,  1836,  p.  56. 

One  female  at  Montevista  on  August  13,  one  at  Mancos  on  August 
16,  and  one  male  and  two  female  specimens  from  Cumbres  on  August 
14.  The  females  from  Cumbres  have  the  elytra  ver}^  short,  but  little 
more  than  half  as  long  as  the  abdomen. 

28.  GOMPHOCERUS    CLAVATUS  Thomas. 

Gomphocerus  clavahis  Thomas,  Rept.  IT.  S.  Geol.  Surv.  Terr.,  V,  18J3,  p.  96. 
Gomphocerwf  carpenterii  Thomas,  Bull.  U.  S.   Geol.  Surv.  Terr.,  I,  No.  2,  ser. 

1874,  p.  65. 
Gomphocerun  cleptfydra  Sci'dder,  Daws.,  Rept.  Geol.,  49  Par.,  1875,  p.  344. 

Fourteen  males  and  17  females  from  the  following  points  in  Colo- 
rado: Baileys  June  30  and  July  3;  Morrison  on  June  20,  at  an  eleva- 
tion of  about  7,000  feet;  Boulder  June  9;  Rico  August  16;  Pine 
Grove  July  18;  Pikes  Peak  July  21;  and  at  Chimney  Gulch  on 
July  21. 

From  a  study  of  these  specimens  and  a  long  series  in  the  United 
States  National  Museum,  it  seems  very  clear  that  there  is  but  one 
species.  There  is  considerable  variation  among  the  different  indi- 
viduals, especially  the  males,  but  no  characters  present  themselves 
that  warrant  the  retention  of  more  than  one  name.  McNeill,  in  his 
revision  of  the  Tryxaninse,  recognizes  two  species  and  gives  a  table 
for  their  separation,  using  the  character  of  the  anterior  tibia?  being 
clavate  and  distinctly  sulcate  externally  and  size  small,  alx)ut  14  mm., 
to  separate  clavatvs  from  clyjmedra^  which  is  described  as  having  the 
fore  tibiaj  but  slightly  and  regularly  expanded  apically  and  size  larger, 
about  18  mm.  With  these  characters  in  mind  1  carefully  examined 
the  type  material  in  the  collection  of  the  United  States  National 
Museum,  which  is  composed  wholly  of  male  specimens.  The  type  of 
clavatvs    is  16.5   mm.    long  and   the  anterior   tibia?   is   moderately 
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expanded,  not  distinctly  elavate,  and  is  very  distinctly  sulcate  exter- 
nally, but  this  sulcation  is  (juite  obviously  due  to  shrinkage  as  the  left 
tibia*  is  more  conspicuouslv  sulcate  than  the  right  one.  Such  shrink- 
age is  not  remarkable  as  the  specimen  was  alcoholic  and  de^scribed 
after  drying.  The  describer  gives  the  length  as  0.56  inch  in  length, 
which  is  pmctically  14  mm.  But,  as  above  stated,  the  type  really 
measures  16.5  mm.  in  length.  Why  Thomas  gave  this  erroneou> 
measurement  is  not  clear,  nor  is  it  clear  why  McNeill  used  it  a^  a 
synoptic  character  when  he  had  the  original  type  before  him. 

The  type  of  airptiifcru^  which  is  an  admitted  synonym  of  clavaius,  is 
18  mm.  in  length,  the  fore  tibia;  strongh'  clavate  and  not  at  all  sulcate 
externally.  The  type  of  clypstdra  is  not  at  present  in  the  United 
States  National  Museum  as  mentioned  by  McNeill,  nor  is  the  original 
type  a  male  from  New^  Mexico,  but  females  from  farther  north  on  the 
Souris  River. 

The  range  of  variation  presented  bv  the  types  of  chtvatus  and  cftr- 
pentrrlt  more  than  covers  all  variation  found  among  the  specimens  of 
ciepHydrn.  Therefore  if  claratua  and  carpefitcril  are  svnonymous,  and 
I  agree  with  McNeill  in  so  considering  them,  dypsedra  must  also  be  a 
synonym.  That  this  is  a  valid  conclusion  is  pretty  evident  when 
a  long  series  of  specimens  from  different  parts  of  the  country  aod  from 
various  altitudes  is  examined.  The  anterior  tibice  of  the  males  vary 
consideraljly  in  the  amount  of  apical  expansion,  though  none  examined 
are  quite  so  conspicuously  clavate  as  in  the  type  of  carj>entt*r!L  The 
elytra  of  the  males  are  also  variable,  reaching  quite  to  the  tip  of  the 
abdomen  in  some  specimens  and  in  others  falling  noticeably  short  of  it- 
The  elytra  of  the  females  also  vary  in  length,  but  never  nearly  reach 
the  tip  of  the  aljdomen,  generally  only  about  as  long  as  the  pronotum. 

29.  BOOPEDON  NUBILUM  Say. 

(irylluH  HvhllnH  Say,  Jouni.  Acad.  Nat.  Sci.  Philad.,  IV,  1826,  p.  308. 

This  species  was  found  quite  abundant  in  open  woodlands  in  the 
vicinity  of  Victoria,  Texas,  during  the  latter  part  of  June  and  in  July. 
Only  mature  individuals  were  seen. 

30.  STIRAPLEURA  DECUSSATA  Scuddcr. 

Sliraphura  (hrnHmUi  ScuDDEK,  Ann.  Kept.  Chief  Kng.,  1876,  p.  510. 

Nine  males,  15  females.  Golden  May  29;  Sedalia  June  15  and  21; 
Denver  May  10  to  July  16;  Baileys  July  18;  Boulder  June  9. 

The  foveohe  of  this  species,  aeeording  to»  McNeiirs  tablets  in  hijji 
revision  of  the  Trvxalinie,  are  as  long  again  as  wide.  Therefore  these 
specimens  could  be  called  (Lllcatula  as  justifiably  as  they  are  called 
d<>rtii<s((fa  for  the  foveohe  are  usually  but  little  longer  than  wide. 
JJcca^^sfffa  and  (1(^1  leaf td<t  may  prove  to  be  forms  of  one  species. 
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31.  AGENEOTETTIX  SCUDDERI  Bruner. 

AxUocftra  acudderi  Bkfner,  Pro<-.  W  S.  Nat.  Mus.,  XIII,  189(),  pp.  6:M)4. 

Sixteen  males,  twenty-eight  females,  Golden  June  19  to  July  27; 
Denver  July  16;  Fort  Collins  August  10;  Cripple  Creek  July  26; 
Montrose  Augusjt  17. 

32.   AULOCARA  ELLIOTTI  Thomas. 

StauronotxM  elliotti  Thomas,  Proc.  Ai-ad.  Nat.  Sci.  Philad.,  1870,  j).  82. 

Sixty  nine  males,  sixty  feujales,  Denver  July  16;  Morrison  July  18; 
JFort  Collins  August  10;  Golden  June  19;  Durango  August  15;  Glen- 
wood  Springs  July  5;  also  two  apparently  full  grown  female  nymphs 
at  Golden  on  June  19. 

This  large  series  of  fresh  specimens  shows  a  remarkable  range  of 
variation,  both  sexes  varying  greatly  both  in  color  and  size.  The 
females  are  more  variable  in  color  while  the  greatest  variation  in  size 
otcurs  in  the  opposite  sex.  The  posterior  femora  vary  from  10  to  14 
millimeters  in  the  males  and  in  the  females  the  color  ranges  from 
reddish  yellow  to  fuscous  and  the  elytra  of  both  sexes  var}'  from 
almost  immaculate  to  quite  conspicuously  spotted  with  black.  Some 
of  the  rufous  tinted  females  approach /?^rA^/A7^////,  somewhat,  inasmuch 
as  the  lateral  carinje  of  the  thorax  do  not  seem  quite  so  much  con- 
stricted mesially  as  usual  and  the  disk  of  the  pronotum  is  unicolorous. 

33.    AULOCARA  FEMORATUM  Scudder. 

Aulocara  fetm/ratum  Scuddek,  Proc.  Amer.   Acad.  Arte  Sci.,  XXXV,  1899,  pp. 
54,  55-56. 

Four  males  and  eight  females  referable  to  this  species  were  taken 
at  Fort  Collins  on  August  19  and  one  pair  at  Denver  on  July  11;  the 
latter  were  taken  en  copulft.  They  all  agree  in  having  the  elytra  much 
more  abbreviated  than  in  eUlottl  and  the  pronotum  is  more  generally 
less  angulate.  The  tegniina  of  the  males  are  immaculate  but  those  of 
the  females  are  noticeal)ly  spotted  with  black,  sometimes  however  quite 
dipily  so. 

STJiii*^>^]viii^Y  cki>ii^oi:)In^h:. 

34.  ARPHIA  ARCTA  Scudder. 

Arphui  Arcta  Scudder,  Bull.  U.  S.  (ieol.  Surv.  Terr.,  II,  1876,  p.  2(53. 
Arphia  teporata  Scudder,  Ann.  Kept.  Chief  Enj?.,  1876,  p.  508. 

Eleven  males,  seven  females,  (xolden  Ma}'  23;  Pine  Grove  July  8 
and  18;  Baileys  July  13;  Platte  Canyon  Mav  10;  Sedalia  June  15; 
Denver  May  10.  Also  collected  at  Williams,  Arizona,  on  May  27, 
and  June  9.  The  color  of  the  hind  tibial  vary  in  color  from  clear 
vellow  to  blue. 
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I  feel  quite  sure  of  the  correctness  of  the  above  synonomy,  and  &ii' 
inclined  to  believe  that  A,  frigidu  is  but  a  red-wing-ed    form  of  tk 
same  species.     The  type  of  teporata  has  vellow  wings.  i 

35.  ARPHIA  LUTEOLA   Scudder. 

Arphia  liUeoUi  S<  roDER,  Proc.  Boat.  Sot*.  Nat,  Hint.,  XVTI,  1875,  p.  515. 

Quite  common  in  cotton  fields  about  Victoria,  Texas. 

36.  ARPHIA  PSEUDONIETANA  Thomas. 

Tomoiiotutt  pseudonietana  Thomas,  Pn)c.  Acad.  Nat  Sci.  Philad.,  1870,  p.  82, 
Oedipoda  tenebrtmi  Scuddbr,  Kept.  U.  S.  Geol.  Surv.  Nebr.,  1871,  p.  251. 
Tomonotun  teriebrofMiTnoMAHy  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  1873,  p.  107. 
Arphia  satiffmnaria  i^TXhj  Rev..  Orth.,  I,  1873,  p.  119. 
Arphia  oraticeps  Savvsvrk,  Add.  Prodr.  Oedip.,  1888,  pp.  165-166. 

Sixteen  males,  nine  females,  Denver  July  16;  Golden  June  1'.^  t» 
August  21;  Fort  Collins  August  10. 

From  a  study  of  this  series  of  specimens  and  as. man}"  more  in  the 
colle<»tion  of  the  U.  S.  National  Museum  1  have  decided  upon  the 
above  synonomy,  believing  the  changes  warranted.  That  o^yzZ/Vv/* 
is  but  a  variet}'  of  tenehrom  is  obvious  to  anyone  who  has  seen  tbi:? 
species  in  numbers,  and  that  the  name  jjseudmuetana  of  Thomas  wa- 
applied  first  to  the  species  under  consideration  and  .should  take  pi-ece- 
dence  over  teru^hrom,  described  a  j^ear  later,  also  seems  clear  upon 
investigation  of  the  original  descriptions. 

When  in  motion  this  is  one  of  our  most  showy  locusts,  the  brig'bt 
red  wings  showing  very  conspicuously  as  the  insect  flies  before  the 
collector. 

37.  ARPHIA  FRIGIDA  Scudder. 

Arphia frigida  Scudder,  Dawg.,  Rep.  geol.  49th  par.,  1875,  p.  344. 

Forty-one  males,  five  females,  Golden  May  29  to  June  17;  Sedalis 
June  15;  Denver  Ma}'  10  to  June  17;  Platte  Canvon  May  10  to  17; 
Boulder  May  22;  Morrison  June  29. 

38.  CHORTOPHAGA  VIRIDIFASCIATA  DcGcer. 

Arrifdium  nridifnscialum  DeGeer,  Mem.,  Ill,  1773,  p.  498,  pi.  xlii,  fij?.  6. 

Both  green  and  brown  forms  of  both  sexes  occurred  quite  com- 
monly around  Victoria,  Texas,  in  June  and  July.  From  specimens 
observed  at  this  place  it  would  appear  that  brown  individuals  occur 
more  often  in  the  male  than  in  the  female  sex.  In  Colorado  twelve 
males  and  eighteen  females  were  taken  at  Denver,  Platte  C^anyon,  and 
Golden.  All  the.se  specimens  were  taken  between  May  10  and  June 
10  and  were  all  of  the  brown  form,  except  four  females,  and  they  were 
partially  brown.  Some  variation  exists  in  the  amount  of  apical  swell- 
ing  of  the  male  antenna. 
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39.  ENCOPTOLOPHUS  COSTALIS  Scuddcr. 
(luiijHuh  ro/</f//w  ScTDDKu,  Bost.  Jouni.  Nat.  Mist,  VII,  1862,  p.  473. 

Found  in  cotton  fields  at  Victoria,  Texas,  in  Juno  and  Jul}';  not 
n  umerous.  Six  males  and  two  females  were  taken  at  Fort  Collins  on 
August  9,  and  two  males  and  two  females  at  Golden  on  August  21. 

The  males  of  this  species  bear  quite  a  supei-ficial  resemblance  to 
Ca-funuUi  pelhwida^  but  the  reddish  yellow  tibiae  of  the  latter  will 
serve  to  readily  separate  them.  The  smaller  size,  low  median  carina 
a.nd,  especialh'  in  the  male,  the  proportionately  broader  elyti'a  separate 
oo^talh  from  mrdul\u'<, 

40.  CAMNULA  PELLUCIDA  Scudder. 

( EdijMf la  pellucida  ^cvimKKj  Bost.  Journ.  Nat.  Hiet.,  VII,  18()2,  j).  472. 

Sixt3'-eight  males,  forty-six  females,  Cumbres  August  14;  Mont- 
rose August  16;  Baileys  July  13;  Rico  August  16;  Pikes  Peak 
July  21;  Cripple  Creek  July  26;  Chama,  New  Mexico  August  14; 
Pine  Grove  July  18. 

This  is  a  common  insect  throughout  the  elevated  regions  of  Colorado. 

41.  HIPPISCUS  MONTANUS  Thomas. 

(E(H])oda  vumlaniis  TiiOMAH,  Ann.  Kept.  U.  S.  Geol.  8iirv.  Terr.,  V,  1872,  j).  402. 

Three  males,  two  females,  Denv^er  May  10.  Identified  by  Professor 
Bruner.  Except  for  the  ol)scured  markings  this  species  is  very 
similar  to  //.  zapotecm, 

42.  HIPPISCUS  NEGLECTUS  Thomas. 
rEdipf)fi(nie(jlectusTiioMAH,  Prof.  Acad.  Nat.  S<;.  Phila*!.,  1870,  pp.  81-82. 

Nineteen  males,  seven  females.  Baileys  July  13;  Chama,  New 
Mexico  August  14;  Pine  Grove  July  8;  Morrison  June  29;  Platte 
Canyon  May  25;  Chimney  Gulch  July  27;  Pikes  Peak  July  21. 

Three  of  the  males,  one  from  Pikes  Peak  and  two  from  Baileys, 
have  the  posterior  tibiae  pale  yellowish  with  scarcely  a  trace  of  red. 

43.  HIPPISCUS  SAUSSUREI  Scuddcr. 
IlipfyiMniM  mnnsurei  Scudder,  Psyche,  VI,  1892,  pp.  268,  802. 

One  female  specimen  at  Victoria,  Texas,  in  June. 

44.  HIPPISCUS  TUBERCULATUS  Palisot  de  Beauvois. 

Acridium  tiiherculatum  Palisot  dk  Beai'vois,  Iiih,  Afr.  Ainer.,  1817,  p.  146,  pi.  iv, 
fig.  i. 

One  female  at  Sedalia  on  June  15. 
Proc.  N.  M.  vol.  x-\vi~02 53 
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45.  HIPPISCUS  ZAPOTECUS  Saussure. 
Xnnthipptut  zapotecm  Saussur*,  Prcnir.  (Edip.,  1884,  p.  91. 

Four  lualeis,  three  females,  Denver  May  10  to  June  17.  Profeaj^or 
Bruner  is  the  authority  for  this  determination. 

46.  LEPRUS  CYANEUS  CockcrcU. 
/>7>n«rynii^»wr<x^KBRBLL,  Ent.  News,  XIII,  1902,  p.  306. 

Seven  males,  one  female,  Salida  August  2-9. 

The  wings  of  Z.  w/ieeler!  are  a  bright  yellow,  as  plainly  shown  Ivy 
the  types.  Therefore,  the  reference  of  blue-winged  specimens  to 
that  species,  as  has  so  often  been  done,  is  erroneous.  X.  cyaneus  is  a 
good  species. 

47.  DISSOSTEIRA  CAROLINA  LinnKus. 
GrylluM  iljiH'uMa)  cardiim  Lixx-Ei's,  Syst.  Xat,  10th  ed..  I,  1758,  p.  433. 

Common  throughout  Colorado,  specimens  being  taken  on  both  sides 
of  the  mountains  from  Denver  to  Grand  Junction. 

48.  DISSOSTEIRA  LONGIPENNIS  Thomas. 

(ICdipodii  Inngipennia  Thomah,  Ann.  Rept.  U.  iS.  Geol.  Surv.  Terr.,  V,  J872,p.4l3. 

One  male  at  Fort  Collins  August  9.  A  common  species  at  times 
and  is  reported  to  come  quite  freely  to  light  at  night. 

49.  SPHARAGEMON  ^QUALE  Say. 

GrijUuH  :rtjuah'  Say,  Jouni.  Ac^d.  Nat.  Scm.  Philad.,  IV,  1825,  p.  307. 

Four  males,  three  females,  Denver  JuW  16;  Golden  August  21: 
Fort  Collins  August  9.  The  specimens  from  Denver,  tw^o  males,  are 
not  typical.  They  were  identified  by  Prof.  A.  P.  Morse.  The  median 
carina  of  the  prothorax  is  somewhat  elevated  on  the  pronotum  and 
scarcely  at  all  on  the  metanotum,  which  is  flat.  The  change  from  the 
elevated  pruzona  to  the  scarcely  carinate  metazona  is  very  abrupt 
These  specimens  are  also  more  slender  than  usual. 

50.  SPHARAGEMON  ANGUSTIPENNE  Morse. 
Spharagemon  august ijmine  Morse,  Psyche,  VII,  1895,  pp.  295,  29S. 
One  female  from  Denver  on  July  IH. 

51.  SPHARAGEMON  COLLARS  Scudder. 
(Edipoda  collare  Sciddkr,  Rept.  V.  S.  (Jeol.  Surv.,  Nebr.,  1871,  p.  250. 
Two  females  from  Golden  on  June  1. 
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52.  SPHARAGEMON  CRISTATUM  Scudder. 
JSpharagenum  cristatum  Scudder,  Proc.  Best.  Soc.  Nat.  Hist.,  XVII,  1875,  p.  470. 
Several  specimens  at  Vu^toria,  Tex.,  in  June  and  July. 

53.  SPHARAGEMON  HUMILE  Morse. 
Spharagemon  humile  Morse,  Psyche,  VII,  1895,  p.  292. 
Two  males,  one  female,  Golden  June  18  and  August  21. 

54.  SPHARAGEMON  WYOMINGIANUM  Thomas. 

CEdipoda  wyominguinum  Thomas,  Ann.  Kept.  U.  S.  Geol.  Siirv.  Terr.,  V,  1872, 
p.  462. 

Three  males,  Fort  Collins  August  10;  Golden  June  18. 

55.  DEROTMEMA  CUPIDINEUM  Scudder. 

Derotmenut  ciipidineum  Scudder,  Ann.  Rept.  Chief  Eng.,  1876,  p.  513. 

Five  males,  six  females,  Montrose  August  17;  Grand  Junction 
August  17;  Palisades  July  8. 

Not  so  common  as  D.  hat/denl,  from  which  it  may  be  separated  by 
the  narrower  fuscous  bands  of  the  wings. 

56.  DEROTMEMA  HAYDENI  Thomas. 
CEdipoda  haydeni  Thomas,  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  1871,  p.  460. 

Thirty-three  males,  twenty-seven  females,  Salida  August  2  to  6; 
Montrose  August  17;  Durango  August  15;  Denver  Jul}^  16;  Fort 
C>)llin8  August  10;  Golden  June  19  to  August  21;  Montevista  August  13. 

Both  red  and  yellow  winged  specimens,  male  and  female,  were  taken. 
This  species  is  very  common  in  most  localities  throughout  the  State. 
Individuals  with  yellow  wings  were  the  more  numerous. 

57.  MESTOBREGMA  BOREALE  Saussure. 
PBinidia  (Tmchyrachis)  boreale  ^.\\:mj5K&,  Prodr.  (Edip.,  1884,  p.  164. 

One  female,  Golden  June  5. 

The  conspicuous  character  of  this  species  is  the  unusually  rugose 
pronotum.  The  top  of  the  head  is  marked  with  several  tortuous  carinae 
and  the  frontal  costa  is  traversed  by  a  carina  just  below  the  ocellus. 
The  wings  are  yellow  at  the  base  and  the  tip  is  hyaline;  transverse 
black  band  a  fourth  as  wide  as  the  length  of  the  wing  with  the  costal 
shoot  extending  three-fourths  of  the  way  to  the  base;  elytra  regularly 
mottled  with  quite  large  fuscous  spots.  The  posterior  tibise  are 
yellow. 

58.  MESTOBREGMA  FUSCIPRONS  Stal. 
Psinidiafuscifroria  StAl,  Rec.  Orth.,  I,  1873,  p.  134. 

Specimens  of  this  species  were  collected  in  cotton  fields  at  Victoria, 
Texas,  in  Jane.  oigi^i,,^  by ^OOgie 
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59.  MESTOBREGMA  KIOWA  Thomas. 
(EdijHxUi  kimva  Tno^ASy  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  V,  1872,  p.  461. 

Specimens,  both  mature  and  immature,  were  taken  on  the  summit 
of  Pikes  Peak  on  snow  fields,  and  a  number  of  mature  individuals  of 
both  sexes  were  taken  at  the  following  places  in  Colorado  and  New 
Mexico:  Montevista  August  13;  Chama,  New  Mexico  August  14;  Fort 
Collins  August  9;  Denver  July  16;  Golden  June  19;  Morrison  June  rJ-i. 

But  one  specimen,  a  female,  was  taken  at  Montevista,  and  its  wincp 
are  pale  citron  balmily.  The  same  is  true  of  four  males  from  Chania, 
New  Mexico,  but  all  the  others  have  the  base  of  the  wings  h^-aline. 
This  appears  to  be  quite  constantly  the  case  with  specimens  from 
opposite  sides  of  the  divide. 

6o.  MESTOBREGMA  PLATTEl  Thomas. 
(Edijxxia plaiUi  Thomas,  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  1873,  p.  123. 

Seven  males,  seventeen  females,  Denver  July  26;  Chimney  Gulch 
July  27;  Pine  Grove  July  28;  Golden  June  6  and  August  21. 

The  distinguishing  feature  of  this  species  seems  to  be  the  pallid 
coloring  of  the  inferior  posterior  part  of  the  lateral  lobes  of  the  thorax 
and  the  bands  of  the  tegmina  extending  only  across  the  costal  half. 
The  elytral  markings  resemble  those  of  Trimerotrojm pHeiidofasciaim, 

6i.  MESTOBREGMA  PULCHELLA  Bruncr. 

Mest/}bregma  jmkhellmn  BRvuKRy  Proc.  U.  S.  Nat  Mus.,  XII,  1890,  p.  64-65. 

One  male  at  Fort  Collins  August  9.  This  specimen  agrees  in  every 
paiiicular  with  Bruner's  type  in  the  U.  S.  National  Museum.  This 
species  was  omitted  from  Scudder's  catalogue.  It  is  a  true  Mefsto- 
hregiim^  and  is  very  closely  allied  to  M.  hlmoa  in  markings,  and  may 
prove  to  be  a  synonym  of  that  species.  The  color  is  its  most  distin- 
guishing feature,  and  that  may  be  due  to  environment.  The  food 
plant  from  which  it  was  described,  Eurotia-  lurmta^  is  recorded  as  occur- 
ring from  the  ''Northwest  Territories  to  western  Nebraska,  New 
Mexico,  Nevada,  and  California." 

62.   METATOR  PARDALINUM  Saussure. 
(Edipoda  pardcUlnum  Saussure,  Rev.  Mag.  Zool.,  XIII,  1861,  p.  324. 

Nineteen  males,  twelve  females.  Fort  Collins  August  11;  Morrison 
June  29;  Golden  June  19  and  30. 

Nine  males  and  six  females  having  the  ba.se  of  the  wings  yellow,  but 
in  every  other  particular  like  the  red-winged  specimens,  were  taken 
at  the  same  localities  and  on  the  same  dates.  Very  probably  these 
yellow-winged  forms  are  the  Mestobregma  niacvlmum  of  Saussure. 
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63.  PSINIDIA  SULCIFRONS  var.-AMPLICORNUS,  new  variety. 
(Plate  LV,  fig.  2.) 

Superficially  resembling  I\  mlcifrouH^  but  differing  from  typical 
specimens  in  several  particulars.  Color  grayish  mottled  with  fuscous; 
head  as  in  sulcifronH;  the  antennje  are  fuscous  and  greatly  depressed 
in  both  sexes,  and  nearly  twice  as  broad  as  those  of  typical  sulci frons; 
pronotum  and  elytra  about  as  in  HulcifrmiH^  except  that  the  posterior 
margin  of  the  pronotum  of  the  female  is  apparently  more  sharply 
annulate.  Wings  with  the  black  band  usualh'  somewhat  wider  than  in 
mileifrons,  leaving  slightl}^  less  of  the  tip  free,  the  tip  infuscated,  more 
so  in  the  male.  Posterior  femora  slender  and  more  flattened,  the 
doi-sal  carina  much  more  elevated  and  thinner  than  in  typical  Hulei- 
fi^ms;  the  posterior  tibiae  are  quite  uniformly  blue,  paling  somewhat 
basally,  those  of  the  female  much  lighter  colored  than  those  of  the 
male.  The  color  of  the  tibite  ma}'  be  expected  to  vary  considerably 
in  coloration  when  a  number  of  specimens  are  examined.  The  si^e 
18  about  the  same  as  that  of  mdclfrons^  the  measurements  of  the  type 
specimens  being  as  follows: 

Length  of  body,  male,  21  mm.,  female,  28;  antennae,  male,  12  mm., 
female,  13  mm.;  elytm,  male,  19  mm.,  female,  24  mm.;  posterior 
femora,  male,  13  mm.,  female  16  mm. 

One  male,  one  female,  Victoria,  Texas,  June,  1902. 

Type  No.  6602,  U.S.N.M. 

64.  CONOZOA  WALLULA    Scudder. 

Psimdia  waUula  Scudder,  Rept,  XI.  S.  Ent.  Oomni.,  II,  app.,  1881,  pp.  27-28,  pi. 
XVII,  figs.  13,  14. 

Thirteen  males,  four  females,  (xrand  Junction  July  7  and  August 
17;  Montrose  August  17. 

65.  TRIMEROTROPIS  BRUNERI  McNeill. 

Hadrotettix  graciliH  ^cvBDETt^  Psyche,  IX,  1900,  pp.  67-68. 

TVimerotropw  bnineri  McNkill,  Pnyche,  IX,  HKX),  jy  81.— S(  uddkr,  Pror.  Davenp. 
Acad.  Nat.  Sc,  IX,  1902,  p.  37. 

Two  females,  Sedalia  July  11. 

66.  TRIMEROTROPIS  CITRINA  Scudder. 
Trimerotropk  citrinn  Scudder,  Bull..  U.  S.  (Jeol.  Surv.  Terr.,  II,  1876,  p.  265. 

This  species  has  been  taken  at  various  places  in  Colorado.  One 
male  specimen  taken  at  (lolden  has  the  blaVk  band  on  the  wing  some- 
what broader  than  usual. 
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67.  TRIMEROTROPIS  GRACILIS  Thomas. 

Oedijioda  ^aW/w  Thomas,  Ann.  Kept.  V.  S.  Geol.  Surv.  Terr.,  V,  1871,  pw  46L 
Derotmema  lichenimim  Scudder,  Proc.  Amer.  Acad.  ArtsSci.,  XXXV,  1900,  pp. 
394-395. 

Eight  males,  four  females,  Durango  August  15. 
The  color  of  this  insect  makes  it  almost  invisible  when  at  rest  on  the 
naked  ground. 

68.  TRIMEROTROPIS  LATICINCTA  Saussure. 

TrimerniTffpw  latidncta  Baushure,  Prodr.  (Edip.,  1884,  pp.  109,  170. 

Two  males,  three  females.  Fort  Collins  August  19;  one  male,  two 
females,  Montrose  August  18;  one  male.  Grand  Junction  August  17: 
two  females,  Denver  July  16;  one  female,  Baileys  July  30;  two  malezi. 
Golden  August  21. 

The  males  are  somewhat  variable  in  size,  the  measurements  of  the 
elytra  ranging  from  24  to  29  mm.  It  was  quite  unexpected  to  find 
this  species  so  common  and  widely  distributed.  By  the  table  given  by 
McNeill  these  specimens  run  veiy  persistently  to  this  species. 

69.  TRIMEROTROPIS  MODESTA  Bruncr. 

Trimerotropis  modeMa  Bri'NER,  Proc.  U.  S.  Nat.  Mas.,  XII,  1890,  p.  72. 

Six  males,  two  females,  Durango  August  18;  and  Golden  July  37. 

The  type  of  this  species  has  the  elytral  bands  quite  distinct,  decid- 
edly more  so  than  the  greater  number  of  specimens.  At  Golden  it 
occurred  up  in  the  gulch  in  the  foothill  fauna.  This  Ls  the  first  rec- 
ord of  its  occurrence  east  of  the  Rocky  Mountains. 

70.  TRIMEROTROPIS    MONTICOLA  Saussure. 

Trimerotropin  monticola  SAiKsrRE,  Prodr.  (Edip.,  1884,  p.  170. 

Seven  males,  five  female^i.  Cripple  Creek  July  26;  Baileys  July  13; 
Golden  June  17  and  July  27;  Pikes  Peak  July  21;  Denver  July  22. 

One  of  the  females  from  Baileys  has  the  black  transverse  band  of 
the  wing  scarcely  one-sixth  as  broad  as  the  length  of  the  wing  and 
interrupted  along  the  first  anal  vein.  This  specimen  is  also  smaller 
than  usual,  the  elytra  measuring  25  mm.  and  the  posterior  femora  1^ 
mm.  All  the  specimens  are  from  the  foothill  fauna  except  those  from 
Denver.  These  Denver  specimens,  however,  agree  perfectly  with 
specimens  from  Pikes  Peak  and  other  high  altitudes. 

71.  TRIMEROTROPIS   PSEUDOFASCIATA   Scuddcr. 

Trimerotropis  psmdofasciata  Scudder,  Ann.  Rept.  Chief  Eng.,  1876,  p.  514. 

Eight  males,  four  femates,  Chimne}''  Gulch  July  27;  Pine  Grove 
July  28;  Salida  August  1;  Durango  August  15.        ^ 
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Ihe  posterior  tibite  of  this  species  vary  m  color  froin  yellow  to  dis- 
tinctly blue.  Th^  type,  according  to  McNeill,  should  l)e  in  the  collec- 
tion of  the  National  Museum  but  can  not  now  be  found. 

72.   TRIMEROTROPIS   SIMILIS    Scudder. 

Trimenftrfjpia  mnilh  ^^VDiyEfL,  Rept  V.  S.  Ent.  Comm.,  II,  app.,  1881,  p.  27. 

Ten  males,  three  females,  Platte  Canyon  May  23;  Pine  Grove  July 
8;  Palisades  July  8;  Sal ida  August  6;  Golden  July  11;  Chimney  Gulch 
July  27;  Morrison  June  27. 

All  these  specimens  were  taken  in  the  foothill  fauna,  and  they  do 
not  seem  to  occur  on  the  pmirie.  There  is  some  variation  in  the 
elytral  liands,  some  specimens  having  them  much  more  contra.sted  than 
others. 

73.  TRIMEROTROPIS  VINCULATA  Scudder, 

Trifmrotropis  vinciilaia  Sci'Dder,  Prr)C.  Bost,  8<x\  Nat.  Hipt.,  XVIII,  1876,  p.  270. 

Twenty  males,  fifteen  females,  Platte  Canyon  May  25  and  Jul}'  10; 
Sedalia  July  11;  Montrose  August  17;  Montevista  August  18;  Salida 
August  6;  Palisades  July  8;  Delta  July  9;  Fort  Collins  August  0; 
Denver  June  21;  and  (rrand  Junction  Juh'  7. 

74.  CIRCOTETTIX  AZURESCENS  Bruner. 

TrimerotTOpifi  aznrenceuR  BRrN£R,  I^roc.  XT.  S.  Nat.  Mus.,  XII,  1890,  pp.  69-70. 
TrimeroiroplH  perpkxa  Bruner,  PrcH*.  V.  S.  Nat.  Mus.,  XH,  1890,  pp.  74-75. 

•     One  male,  Montrose  August  17;  one  female,  Fort  Collins  August  li). 
This  is  a  true  circotittix,  the  radials  of  the  wings  being  distinetlj^ 
swollen.     The  above  synonymy  is  based  upon  a  study  of  type  speci- 
mens. 

75.  CIRCOTETTIX  CARLINIANUS  Thomas. 

(Edijioda  mrfiniaiim  Thomas,  Pnx*.  AciacJ.  Nat.  Sci.  Philad.,  1870,  p.  81. 

Six  males,  eight  females,  Fort  C'ollins  August  10;  one  male,  Morri- 
son June  29. 

One  of  the  male  specimens  has  the  hyaline  portion  of  the  wings 
extending  quite  to  the  base  in  the  anterior  and  middle  fields. 

76.  CIRCOTETTIX  SUFFUSUS  Scudder. 

Trhneroiripif  ftuffiufun  ^CVDDER,  Bull.  V.  S.  Geol.  Surv.  Terr.,  II,  1876,  p.  2(55. 
Trimeratropvf  coluiMa  ScrnnER,  Rept.  Ent.  Soc.  Out.,  XX III,  1893,  p.  77. 

Three  males,  one  female,  C'hama,  New  Mexico  Augu.st  U. 

77.  CIRCOTETTIX  UNDULATUS  Thomas. 

CEdipoda  undtdattut  Thomas,  Ann.  Rept.  U.  S.  (Jeol.  Surv.  Terr.,  V,  187 1,  p.  460. 

Twenty-six  males,  twenty  females,  Chimney  Gulch  June  IJ);  Baileys 
July  13;  Pine  Grove  July  18  and  27;  Golden,  in  foothills,  July  27; 


Digiti 


izedbyGoOglg 


794  PROCEEDIXGS  OF  THE  NATIONAL  MVSElWf. 


Cbania,  New  Mexico  Au^st  14;  Rico  August  16;  Cuiiibres  Au2ii<t| 
14;  Duningo  August  15:  Pikes  Peak  Jul\'  21;  Cripple  Creek  July  2*). ' 
This  common  species  is  one  of  the  noisiest  insects  that  inhabit  the ' 
canyons. 

78.  CIRCOTETTIX  VERRUCULATUS  Kirby. 

Lonuftn  r**mirtUahu  Kirby,  Faun.  Bor.  Amer.,  IV,  1887,  j».  250. 

Eight  males,  one  female.  Pine  Grove  July  16  and  23;  Platte  Canyon 
May  25.  "^ 

This  is  even  a  more  noisy  species  than  (\  uruluhifm.  Thej^  fly  dur- 
ing the  hottest  part  of  the  da}'  and  the  shai-p  crackling  noise  made  by 
their  wings  may  be  heard  for  long  distances.  On  quiet  days  1  have 
distinctly  heard  them  for  almost  or  quite  half  a  mile.  Often  they  will 
remain  suspended  almost  stationary  in  the  air,  making  the  welkin  ring 
with  their  shrill  crackling. 

79.  HADROTETTIX  TRIFASCIATUS  Say. 

GriiUusi  irifancialm  ^\\\  Amer.  Ent.,  Ill,  1828,  p.  78,  pi.  xxxiv. 

One  female  at  Victoria,  Texas  on  July  10,  and  many  si^ecimens  of 
both  sexes,  both  mature  and  immature,  in  Colorado  at  Denver,  Crolden. 
and  Fort  Collins  from  June  T  to  August  10. 

This  is  apparently  not  a  conmion  insect  in  southern  Texas,  though 
farther  north  it  is  ver}'  common,  as  indicated  by  the  alcove  re<-^>rds. 
At  Victoria  I  saw  but  the  one  specimen  and  no  nymphs. 

80.  HELIASTUS    GUANIERI,  new  species. 

(PlateLV,  %.  3.) 

Of  small  size,  pale  testaceous,  scarcely  paler  below.  Head  promi- 
nent, nearly  smooth,  face  almost  perpendicular;  eyes  small,  subglohu- 
lar,  about  half  as  long  as  the  infi-aocular  part  of  the  genje;  antennae 
long,  about  four-tifths  as  long  Jis  the  posterior  femora,  fine  and  filifonn 
in  the  female,  coarser  and  slightly  flattened  apically  in  the  male. 
Pronotum  constricted  niesially,  flaring  })oth  in  front  and  l>ehind, 
anterior  margin  slightly  lounded,  mesially  subimmarginate,  posterior 
margin  obtuse-angularly  rounded ;  median  carinte  almost  obsolete  except 
on  the  metanotum  where  it  is  present  as  a  tine  raised  line;  lateral 
carinie  present  only  posterior  of  the  typical  sulcus  and  there  very 
rounded^  descending  lobes  of  the  pronotum  apic^ally  subtruncate,  in 
no  wise  descending  below  the  free  pleural  lol)es  anterior  to  them.  The 
t(*crmina  extend  to  or  slightly  beyond  the  tips  of  the  hind  femora  and 
are  quite  broad,  about  one-fifth  as  broad  as  long,  the  tips^  well  rounded 
and  the  anterior  ancl  posterior  margins  al)out  equally  rounded,  uni- 
fprmly  pale  testaceous  or  with  more  or  less  maculation,  along  the 
posterior  niargin  generally  with  separate  and  distinct  fuscous  sjwts. 
Jpt^V^lt^ry  vein  abse^fit.     Wings  hyaline,  veins  greenish.     Fore  and 
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middle  legs  more  or  less  distinctly  banded  with  black,  posterior  femora 
pale  testaceous,  paler  below  and  on  the  inner  side,  dorsally  and  on  the 
upper  part  of  the  outer  face  marked  by  two  oblique  dark  bands,  one 
median  and  one  subapioal;  hind  tibiro  red,  paling  somewhat  on  the 
basal  fourth:  spines  red  at  the  base,  the  apical  half  black. 

Length  of  body,  male,  14  mm.;  female,  19-20  mm.;  antennae,  male, 
7.iS  mm.;  female,  8  mm.;  elytra,  male,  11  mm.;  female,  15-16  mm.; 
hind  femora,  male,  9  mm.;  female,  9.5-10  mm. 

7yp(\ — No.  6600,  U.S.N.M.  Described  from  specimens  from  Colo- 
rado collected  by  G.  Guanier  at  Pueblo  many  years  ago.  I  collected 
one  specimen,  a  female,  at  Fort  Collins,  on  August  11,  and  the  U.  S. 
National  Museum  contains  specimens  from  Douglas  County,  Kansas, 
and  others  labeled  "  Colorado."' 

This  species  is  probably  the  nearest  allied  to  IlelmsUifi  irdnimus^  but 
the  long  antennsB  and  the  red  hind  tibije,  together  with  the  habitat, 
will  serve  to  separate  them. 

Regarding  the  posterior  tibiae  of  //.  minimus^  Professor  Morse 
writes  me  as  follows:  ''Hind  tibiae  of  IleJ  !,aMvj<  mintni^iH  are  luteous — 
pale  yellowish  buff — probably  almost  ivory  white  in  life." 

8i.  BRACHYSTOLA  MAGNA  Girard. 

Brachypephift  magrmx  Girard,  Marcy,  Kxpl.  Red  River,  1853,  p.   260,  pi.  xv, 
fig«.  1-4. 

Several  specimens,  mature  and  immature,  at  Golden,  on  poppy 
plants  in  July.  lirachypeplm  vlreficeiiH  Charpenter  is  very  pro})al>ly 
a  synonym  of  this  species.  If  such  should  prove  the  case,  the  name 
vlresvens  would  have  preference,  being  established  several  3'ears 
previous  to  magna. 

Siil>iamilv  AC'KIDIIN-^zr. 
8a.  T^NIOPODA  PECTICORNIS  Walker. 

Rhfjmalea  pedicorwH  Walker,  Cat.  Derm.  Salt.,  Ill,  1870,  p.  538. 

Tmuopoda  pictiromix  StAl,    Rec.  Orth.,  I,   1878,   p.  51. — Thomam,  Rept.  U.  S. 

Geol.  iSiirv.  west  100  merid.,  V,   1875,  p.   898. — Scudder  and  Cqckerell, 

Proc.  Davenp.  Acad.  Sci.^IX,  1902,  p.  39. 

Specimens  of  this  fine  insect  were  sent  to  thf  Division  of  Entomology 
by  Mr.  E.  Meyenberg,  of  Pecos,  Texas,  with  the  statement  that  they 
were  taken  at  the  base  of  the  foothills  of  the  (niadalupe  Mountains. 

This  species  does  not  appear  in  Scudder's  catalogue. 

83.  DICTYOPHORUS  RETICULATUS  Thunbcrg. 
Di(iy<y}jh(n'tiMreti<'vl(iimTBVsnERc,,  Mem.  Ac-ad.  St.  Peterab.,  V,  1815,  p.  259. 

This  handsome  insect  is  quite  common  in  some  cotton  fields  alK)ut 
Victoria,  Texas,  where  it  matures  jibout  the  end  of  June. 
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An  apparenth'  unrecorded  fact  re^rding  this  species  was  noted  in 
the  field.  Both  sexes,  but  espec'ially  the  males,  when  disturbed  make 
a  distinct  simmering  or  bubbling  sound,  high-noted,  but  of  small  vol- 
ume. Upon  investigation,  this  sound  was  found  to  proceed  from  i 
gland,  probably  a  modified  spiracle,  opening  from  the  side  of  the  body 
alx)ve  and  slightl}'  behind  the  middle  coxa;.  The  sound  is  produced 
by  the  insects  forcing  out  very  minute  bubbles  of  a  clear  liquid,  caus- 
ing a  sound  sufficiently  loud  to  bt^  heaixl  for  some  distance.  Whether 
this  liquid  has  repelling  properties  and  the  resulting  sound  purely 
mechanical,  or  whether  the  production  of  sound  is  the  main  object  of 
the  mechanism,  was  not  determined. 

84.  SCHISTOCERCA  ALUTACEA  Harris. 

Arridinm  nlutncea  Harris,  Ins.  Inj.  Veg.,  1841,  p.  139. 

One  female  specimen  at  (frand  Junction  August  IT,  and  one  male  by 
Oslar,  lalwlcd  ''Colorado." 

85.  SCHISTOCERCA  AMERICANA  Drury. 

(irrjUii*  anwrxcana  Drcry,  111.  Nat.  Hist.,  I,  1770,  p.  128,  pi.  XLix,  fig.  2. 

This  species  is  (|uite  common  at  times  in  the  cotton  fields  of  Texas. 
Si^veml  s|oecimens  were  taken  at  Victoria  in  June  and  July. 

86.  SCHISTOCERCA  OBSCURA  Fabricius.- 

(iryllun  ohsnira  F.vbricur,  Suppl.  Ent.  Syst.,  1798,  p.  194. 
One  large  female  from  Quero,  Texas  July  11. 

87.  SCHISTOCERCA  SHOSHONE  Thomas. 
Acridium  nhotihone  Thomas,  Proc.  Aciid.  Nat.  Sci.  Philad.,  1873,  p.  165. 

Two  large  females  from  Yuma,  Arizona,  and  one  male  from  Phw- 
nix,  Arizona.  Immersion  in  alcohol  seems  to  discolor  these  insect^i  Ui 
a  considerable  extent,  changing  the  green  to  light  brown  and  the  collar 
of  hind  tibiae  from  red  to  yellow.  ^ 

88.  PARAIDEMONA  MIMICA  Scudder. 

Pnraidetnond  inimlra  Sciddkr,  Proc.  V.  S.  Nat.  Mus.,  XX,  1897,  pp.  42,  43-44, 
pi.  Ill,  fig.  10. 

Many  specimens  of  both  sexes  in  cotton  fields  in  the  vicinity  of  Vic 
toria,  Texas,  in  June  and  July.  This  seems  to  be  the  common  species 
in  that  section  of  the  State,  no  other  species  being  represented  among 
the  many  specimens  examined.     It  is  quite  variable,  both  in  size  and 
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Sg.  HYPOCHLORA  ALBA  Dodge. 

PezoteUix  alba  Douge,  Can.  Ent.,  VIII,  1876,  p.  10. 

Two  males  and  three  females  at  Fort  Collins  August  9,  and  one 
female  at  Boulder  on  August  13. 

90.  HESPEROTETTIX  PRATENSIS  Scudder. 

.   HfsperoteitLr  praientm  Scitdder,  Phk',.  U.  S.  Nat.  Mus.,  XX,  1897,  pp.  57,  fi4-«6, 
pi.  V,  fig.  3. 

Four  males,  two  females,  Pine  (xrove  July  18,  and  Grand  Junction 
July  7. 

91.  HESPEROTETTIX  SPECIOSUS  Scudder.     , 

Pezoteiiijr  KpenomH^vmmK^  Rept.  U.  S.  (ieol.  Surv.  Nebr.,  1871,  p.  250. 

Found  quite  common  in  long  grass  in  southern  Texas  in  June  and 
July.  It  apimrently  matures  in  that  section  about  the  end  of  elune. 
A  numl)er  of  sj^ecimens  were  taken  in. cotton  fields. 

92.     HESPEROTETTIX  VIRIDIS  Thomas. 

Cnloptenim  viridia  Thomas,  Ann.  Rept.  U.  S.  Geol.  Siirv.  Terr.,  V.,  1872,  p.  450, 
pi.  II,  fig.  3. 

Ten  males,  nineteen  females,  Pikes  Peak  July  21;  Golden  June  19 
to  August  21;  Fort  Collins  August  11;  Denver  July  16. 
Males  of  this  specie^s  are  quite  variable  in  size. 

92.  ^OLOPLUS  CHENOPODII  Bruner. 
Pezottiiix  chenopodn  Brunkr,  Ins.  Life,  VII,  1894,  pp.  41-42. 

Numerous  specimens  of  this  interesting  species  were  taken  at  Pali- 
sade July  8  in  a  patch  of  low  prickly  shrubs  just  across  the  railroad 
from  the  station,  which  1  suppose  is  the  Chenipodaceous  plant  on 
which  the  species  was  originally  recorded  as  feeding.  Specimens  were 
nlBo  taken  at  Grand  Junction  and  Delta.  They  were  seen  mating  at 
tiie  latter  place  on  August  17,  and  on  the  latter  date  some  apparently 
full  grown  nymphs  were  taken.  These  nymphs  were  uniformly  light 
yellowish  in  color  and  the  thorax  more  tectifonn  than  in  mature  indi- 
viduals. Among  the  mature  specimens  taken  were  some  individuals 
almost  unicolorous,  without  fuscous  markings. 

94.     ^OLOPLUS  PLAGOSUS  Scudder. 

PezoteUix  plagomm  ik:vDVKRj  Ann.  Rept.  Chief  Eng.,  1876,  p.  504. 

Numerous  specimens  from  the  side  of  Tenderfoot  Mountain,  just 
iK:;ro88  the  railroad  from  the  station  at  Salida  from  August  1  to  7. 
Tbey  were  very  common  and  frequently  found  mating.     One  female 

Bcimen  was  also  taken  at  Sedalia  and  the  color  of  that  specimen  is  of 
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a  decidedly  yellowish  cast,  radically  different  from  the  dark-brown 
color  that  characterized  all  the  Salida  specimens  except  one  which  wa^j 
c»olored  similar  to  the  Sedalia  specimen. 

9S.  iBOLOPLUS  RBGALI8  Dodfire. 

CnlofHeniu  rtgtilis  DuixjB,  Can.  Ent,  VIII,  1H76,  pp.  11,  12. 

Four  males,  four  females.  Fort  Collins  August  K). 
Some  spe<'imens  have  the  elytra  greenish,  but  g-eneralh^   they  are 
brownish.     One  pair  was  taken  mated. 

96.  iBOLOPLUS  TURNBULLI  Thomas. 

(\iioptmui(  ttmihtiiH  Thomas,  Ann.  Rept.  V.  S.  G«)l.  Snrv.  Terr.,  V.,  18T2,  p,451 
pi.  II,  fip.  10. 

One  male,  one  female,  Delta  July  13. 

These  si)ecimen8  are  unusually  bmchypterous,  the  elytra  covering 
but  little  more  than  half  of  the  abdomen.  The  female  is  also  smaller 
than  usual,  but  otherwise  both  specimens  are  typical.  The  posterior 
tibia*  are  variable  in  color,  those  of  the  female  greenish  yellow  with 
a  pallid  sub})asal  annulus,  while  those  of  the  male  are  te^tacpooa 
merging  into  pale  reddish  on  the  Imsal  third.  The  measurement*?  of 
these  two  specimens  are  as  follows: 

Length  of  body,  male  and  female,  16  mm.;  antenna?,  male..  5  mm.; 
female,  4  mm.:  pronotum,  male  and  female,  3.5  mm.;  elytra,  male  and 
female,  7  mm.;  posterior  femoi*a,  male,  7.5  mm.;  female,  8  mm. 

97.  MELANOPLUS  ALTITUDINUM  Scuddcr. 

PezotHtir  altltudinum  Sci'dder,  Proc.  Bost.  80c.  Nat.  Hist,,  XX,  1879,  p.  86. 
Melanoplm  hnroni  Blatchley,  Psyche,  VIII,  1898,  pp.  195,  196. 

Seven  males,  eight  females,  Pine  Grove  July  18,  at  the  head  of  a 
side  gulch  nearh^a  thousand  feetal)ove  the  town.  Also  one  pair  from 
Pikes  Peak  July  21,  one  female  above  Boulder  June  9,  and  one  male 
above  Golden  June  17. 

The  elytm  of  these  specimens  are  somewhat  variable  in  length,  in 
the  male  sex  varying  from  4.75  to  6  mm.  There  are  sevei'al  speci- 
mens of  this  species  in  the  United  Staters  National  Museum  named  by 
Dr.  Scudder,  and  the  male  tegmina  vary  from  5.5  to  9.5  mm.  and  tb? 
female  tegmina  vary  from  7.5  to  11  mm.  in  length.  But  these  higher 
measurements  seem  exceptional,  the  usual  length  of  elyti'a  being  about 
6  mm.  in  the  males  and  7  mm.  in  the  females.  Types  of  MrhrnojiiftM 
huronl  Blatchley  are  in  the  National  Museum  and  vscem  to  be  identiinl; 
with  specimens  of  alfitmllnuin  from  various  localities  in  the  West.  It 
is  not  clear  why  Dr.  Scudder  placed  this  species  in  the  BarcJcU  .serip> 
of  the  genus,  as  it  surely  does  not  belong  there. 
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98.  MELANOPLUS  ATLANIS  Riley. 

Caloptenus  atlanisUiLEYy  Ann.  Rept.  Ins.  Mo.,  VII,  1875,  p.  169. 

This  species  wa^  taken  at  various  points  in  Colorado  on  both  sides 
of  the  divide.  Specimens  were  also  taken  on  the  summit  of  Pikes 
Peak  on  snow  fiekls  on  July  20.  The  color  of  the  posterior  tibia?  vary 
from  bright  red  to  yellow  and  blue. 

99.  MELANOPLUS  BIVITTATUS  Say. 

GnjUus  biviUatus  Say,  Joum.  Acad.  Nat.  Sci.  Philaci.,  IV,  1825,  p.  808. 

Six  males,  twelve  females,  Denver  Jul}^  16;  Golden  June  19  and 
August  21;  Fort  Collins  August  10. 

A  pair  from  Fort  Collins  is  brachypterous,  the  wings  covering  but 
little  more  than  half  of  the  abdomen.  The  male  is  quite  small,  meas- 
uriug  as  follows: 

Length,  22  mm.;  elytra,  9  mm.;  hind  femora,  12  mm. 

100.  MELANOPLUS  BOWDITCHI  Scudder. 

MeUinoplm  hoxvditchi  Scudder,  Proc.  Bost.  Soc.  Nat.  Hist.,  XX,  1879,  p.  72. 

Two  males,  six  females,  Fort  Collins  August  9;  Salida' August  6; 
also  one  male  from  Williams,  Arizona.  The  Colorado  specimens  have 
the  male  furcula  shaped  considerably  like  those  of  M,  pictiis  as  illus- 
trated on  Plate  XI  of  ScuHder's  Revision  of  the  Melanopli.  The  speci- 
men from  Arizona  has  these  organs  more  rounded  out  on  the  inner 
side  than  usual.  Some  specimens  from  Salida  arc  in  the  collection  of 
the  Colorado  Agricultural  College  labeled  "bowditchi  or  n.  sp." 

loi.  MELANOPLUS  COCCINEIPES  Scudder. 

Melanoplus  coccinnpes  Scudder,   Proc.  Amer.   Phil.   Soc.,   XXXVI,   1897,  pp. 
26,  34. 

Thirteen  males  and  eleven  females  from  Golden,  Denver,  and  Fort 
Collins  from  July  11  to  August  23. 

102.  MELANOPLUS  COLLINUS  Scudder. 

Melanoplus  coll muH  SciWDERf  Proc.  Bost.  Soc.  Nat.  Hist.,  XIX,  1878,  p.  286. 

One  male  specimen  taken  at  Fort  Collins  August  10.  This  speci- 
men is  indistinguishable  from  specimens  from  Virginia  and  Canada. 
It  has  not,  I  believe,  been  recorded  from  Colorado  before. 

103.  MELANOPLUS  COLORADUS,  new  species. 

(Plate  LV,  Figs.  1,  1'*.) 

One  male  specimen  from  Palisade  July  8. 

Of  medium  size,  testaceous,  very  closely  related  to  Jf,  proj)inquu8 
in  general  appeai'ance.    Head  quite  prominent,  flavo-testaceous,  darker 
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above  with  a  scarcely  discernible  trace  of  a  postocular  hand,  thoo^ 
with  more  specimens  there  would  probably  be  some  variation  in  this 
respect.  The  vertex  is  tumid  and  slightly  elevated  above  the  thorax; 
interspace  between  the  eyes  about  as  broad  as  the  basal  segment  <rf 
the  antenna?;  frontal  costa  subequal,  flat,  biseriately  punctate  ab«>vB 
the  ocellus,  below  shallowly  sulcate,  just  failing  to  reach  the  clypea»; 
eyes  moderately  prominent,  a  little  longer  than  the  infracular  part  of 
the  gense;  antennae  flavo-testaceous,  about  three-fourths  as  long  as  the 
posterior  femora.  Pronotum  v^ery  slighth'  enlarging  from  in  front 
backward,  the  carinte  as  in  J/,  propmquu^/  color  testaceous  with  a 
black  postocular  band  on  the  prozona,  not  extending  onto  the  meta- 
zona;  front  margin  truncate,  scarcely"  at  all  flaring,  hind  margin 
obtusangulate.  Prosternal  spine  and  mesosternal  foramine  as  in 
propinquus,  Tegmina  considerably  passing  the  posterior  femon, 
very  slender  in  form  and  uniformlj^  testaceous,  immaculate.  Fore  and 
middle  femora  considerably  swollen,  hind  femora  very  pale  testaceous 
above,  paler  below,  without  bands,  but  with  black  genicular  an!& 
Posterior  tibiae.uniformly  red,  spines  wholly  black,  eleven  in  number 
in  the  outer  series.  Extremity  of  abdomen  quite  noticeably  clavate, 
moderately  recurved,  the  .vupraanal  plate  strongly  depressed  apicallv. 
almost  hidden  by  the  more  than  usual  developed  pallium,  lateral  mar- 
gins moderately  elevated,  median  sulcus  moderately  deep  with  narrour, 
elevated  margins;  furcula  two-thirds  as  long  as  the  supraanal  plate. 
broad  and  touching  at  the  base  for  a  third  of  their  length  and  quite 
thin,  narrowing  abruptly  to  half  their  basal  width  and  continuing  as 
cj'lindrical  oval  terminating  fingei-s,  slighth'  curving  inward;  cerci 
relatively  broader  than  those  of  propinquvs^  tapering  more  on  the 
upper  side  than  on  the  lower  and  obliquely  truncate  apicallv,  the  upper 
edge  of  the  apex  bluntly  acute;  subgenital  plate  as  in  prophquiw. 

Length  of  body  from  head  to  tip  of  the  abdomen,  21  mm.,  antenme, 
8  mm.,  elytra,  18  mm.,  hind  femora,  12  mm.  ^ 

Type.—^o.  6599,  U.S.N.M.  ^ 

The  broader  cerci,  pallid  lower  surface  of  the  posterior  femora,  and 
the  habitat  will  serve  to  separate  this  species  from  its  nearest  ally, 
M,  propijiquim.     It  belongs  to  the  femur  rubrura  series. 

104.  MELANOPLUS  DIFFERENTIALIS  Thomas. 

Acridium  differniHalvt  Thomas,  Trans.  111.  St.  Ag^ie.  Roc,  V,  1865,  p,  450. 

Many  specimens  at  Victoria,  Texas  in  June  and  July  and  on  both 
sides  of  the  divide  in  Colorado.  At  Grand  Junction  I  took  a  number 
of  fine  large  specimens  of  both  sexes  on  August  17  that  were  uni- 
formly brownish  in  color  and  very  large.  In  Texas  they  were  very 
numerous  along  roadsides  in  rank  weeds,  flying  up  in  swarms  at  the 
approach  of  the  buggy.  In  the  streets  of  Denver  black  individuab 
were  taken  on  several  occasions. 
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I05.  MELANOPLUS  FASCIATUS  Walker. 
CcUoptenmfaciatm  Walker,  Cat.  Derm.  Salt,  IV,  1870,  p.  680. 
Two  males  at  Pine  Grove  on  July  18. 

io6.  MELANOPLUS  FEMUR-RUBRUM  De  Gecr. 

Acridiutn  femur-nd/rum  DeGeer,  Mem.,  Ill,  1773,  p.  498,  pi.  xlii,  fig  5. 

Two  males,  twenty -seven  females,  Monte  vista  August  13;  Golden 
A.ugust  23;  Fort  Collins  August  10;  Denver  July  16;  Montrose 
A.ugustl3;  Glenwood  Springs  August  18;  Grand  Junction  August  17; 
Palisade  July  8;  Mancos  August  16. 

107.  MELANOPLUS  FLABELLATUS  Scudder. 

Melanoplus  flabellatus  Scudder,  Proc.  Boet.  S<x;.  Nat  Hist.,  XX,  1879,  pp.  82-83. 

This  species  was  found  mating  m  considerable  numbers  in  the  edge 
)f  an  open  piece  of  woods  near  Victoria,  Texas  on  June  28. 

108.  MELANOPLUS  FLAVIDUS  Scudder. 
Melanopltui Jiavidus  Scudder,  Proc.  Boat.  Soc.  Nat.  Hist.,  XX,  1879,  p.  74. 

Nine  males,  thirteen  females,  Golden  June  19  and  August  21;  Fort 
>)llins  August  11.      * 

Spme^of  the.se  specimens  are  quite  brightlj'  yellowish  and  others  are 
|uite  uniformly  brown,  except  the  posterior  tibire.  Some  specimens 
iave  the  lateral  lobes  of  the  pronotum  with  a  black  postocular  band 
md  some  are  unicolorous.  All  have  the  hind  femora  bifasciate  with 
'uscous  above. 

109.    MELANOPLUS   GLADSTONI  Scudder. 
Melnnoplus  gladslani  Scudder,  Proc.  Amer.  Phil.  Soc,  XXXVI,  1897,  pp.  23,  33. 

Eleven  males,  ten  females.  Golden  August  21;  Fort  Collins  August  9. 

The  specimens  from  Colorado  and  Nebraska  mentioned  by  Scudder 
m  pwige  230  of  his  revision  of  the  Melanopli  agree  exactly  with  this 
ot  from  Colorado,  otherwise  these  would  have  been  treated  of  here 
s  con&persus^  for  gladstmii  and  that  species  must  be  very  similar,  in 
act,  Colorado  specimens  in  the  collection  of  the  Colorado  Agricul- 
ural  College  are  labeled  as  cori^per'm^.  The  cerci  of  some  of  the 
pecimens,  both  of  the  present  lot  from  Colorado  and  those  mentioned 
,bove  from  Nebraska,  are  apically  bent  inward  at  almost  a  right 
.ng'le.  It  may  be  that  they  are  the  true  amnpt^sn^^  and  gkidstoni 
ccurs  onlj'  further  north.  Or,  still  more  likely,  gla(hUm.i  and  can- 
pet*mi8  are  forms  of  one  variable  species.  To  settle  this  the  type  of 
t/nsperms^  or  typical  examples,  must  be  seen. 
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no.   MELANOPLUS    INFANTILIS  Scudder. 

Mefannphu(  hifantiliM  Sctddbk,  Proc.Boat.  S(x:.  Nat.  Hist,  XX,  1879,  pp.  t>5-*>7. 

Ten  males,  eij^ht  females,  Baileys  Jul}'  13:  Cripple  Creek  July  :*6: 
Fort  Collins  August  10;  Moi'rison  June  27;  Denver  July  16. 

III.   MELANOPLUS    INTERMEDIUS    Scudder. 

Melanopluit  iri/t'n/ir^/nwScrDDER,  Proc.  Amer.  Phil.  8oc„  XXXVI,  1897,  pp.  :*»>.  ^ 

Twenty  males,  nineteen  females,  Montrose  August  17;  Gleuwcnid 
Springs  August  18. 

1X2.  MELANOPLUS  LAKINUS  Scudder. 

PeztUettic  lahinuii  St  idijer,  VYoc.  Bost.  Soc.  Xat.  Hiat.,  XX,  1879,  i)p.  7?M<0. 

Six  males,  four  fema  es.  Fort  Collins,  August  [K     One  pair  mating. 

113.  MELANOPLUS  LATIFERCULA,  new  species. 
(Plate  LV,  fig.  4,  4a.) 

One  male  from  Cumbres,  C3olorado,  August  14. 

A  hraehypterous  species  of  small  size  and  veiy  dark  huscouji  io 
color;  head  modemtely  prominent,  dark  fuscous  above  and  on  thr 
upper  portion  of  the  gente,  elsewhere  dark  ashen  except  for  a  brojui 
piceous  postocular  band;  vertex  elevated  considembly  above  the  pnr 
notum,  somewhat  tumid;  interspace  between  the  eyes  notit^abl}-  broader 
than  the  basjil  segment  of  the  antennie;  frontal  costa  but  slightly 
broader  than  the  space  between  the  eyes,  with  the  margins  imrallel 
and  punctate  throughout,  very  shallowly  sulcate  at  and  below  the 
ocellus,  just  failing  to  reach  the  clypeus;  eyes  neither  large  nor  prom- 
inent, a  little  longer  than  the  infraocular  part  of  the  genae.  Antennxf 
fuscous,  two-thirds  as  long  as  the  posterior  femora.  Pronotum  sul»- 
equal,  very  slightly  enlarging  posteriorly,  uniformly  dark  fiiacoa* 
except  for  a  broad,  slightly  broken,  postocular  stripe  which  does  not 
extend  on  to  the  metanotum;  the  disk  passes  into  the  i)eriM?ndieular 
lateral  lobes  with  an  abrupt  turn,  making  the  lateral  carinw  well 
marked;  front  border  truncate,  in  no  wise  flaring  to  receive  the  head: 
posterior  border  very  obtusel}^  angled,  the  angle  rounded;  prosternal 
spine  short,  erect,  subquadrate,  and  bluntly  rounded  at  the  api*x: 
interspace  between  the  mesosternal  lobes  quadrate,  metasternal  lobo> 
approximate.  Tegmina  abbreviate,  but  little  longer  than  the  pronotum, 
overlapping  and  apically  pointed,  immaculately  fuscous;  fore  and  mid- 
dle femora  quite  strongly  tumid,  the  anterior  ones  the  more  .so;  hind 
femora  quite  stout,  dark  fuscous  except  below  where  they  are  dark 
red,  with  darker  geniculations  preceded  by  a  pallid  band;  spines  black 
to  the  base,  ten  in  nimi])er  in  the  outer  series.  Tip  of  the  abdomen 
scarcely  clavate,  considerabl}^  upturned,  the  supraanal  plate  aj 
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oneealed  by  the  ample  pallium  and  with  the  sides  partially  hidden 
»enea.th  the  short  broad  inf  racercal  plates  which  overlie  the  borders  of 
he  supraanal  plate  in  this  species;  the  median  sulcus  narrow  with 
aoderately  elevated  margins;  furcula  well  developed,  half  as  long  as 
he  supraanal  plate  and  very  broad,  nearly  half  as  broad  as  long, 
oixehing  at  the  base  and  narrowed  distally  to  a  broadly  rounded  apex, 
he  narrowing  more  on  the  inner  side;  cerci  very  broad,  about  twice 
LS  long  as  the  basal  width,  tapering  but  little  and  that  on  the  under 
ide  of  the  apical  third,  the  tip  broadly  rounded,  the  whole  gently 
ipcurved  but  scarcely  inclined  inwards;  subgenital  plate  black,  the 
:,ip  elevated  a  little  above  the  lateral  margins  and  narrowly  and  shal- 
owly  but  distinctly  notched. 

Length  of  body,  16  mm.;  antennae,  6.5  nun.;  pronotum,  4  mm.; 
elytra,  5  mm.;  hind  femora,  9.5  mm. 

Type.—^o.  6601  U.S.N.M. 

This  species  appears  to  belong  to  the  mancus  series. 

1x4.  MELANOPLUS  MINOR  Scudder. 

Caloptenus  mmor  Scudder,  Proc*.  Bost.  Soc.  Nat.  Hist.,  XVII,  1875,  p.  478. 

Sixteen  males,  sixteen  females,  Glenwood  Springs  July  5;  Scdalia 
June  15  and  21;  Denver  July  16. 

115.  MELANOPLUS  OCCIDENTALIS  Thomas. 

Caloptemui  ocddenkUui  Thomas,  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  V,  1872,  p. 
453,  pi.  II,  fig.  2. 

Seventy-four  males,  forty-nine  females,  Cripple  Creek  July  26;  Mor- 
rison June  29;  Golden  June  19  and  July  11;  Boulder  June  9;  Dumngo 
June  12;  Denver  July  16;  Pikes  Peak  July  21;  Fort  Collins  August 
10;  Baileys  July  30;  Sedalia  June  21;  Glenwood  Springs  July  5. 

Though  the  type  of  both  this  species  and  3L  runeutiui  are  in  the 
Museum  collection  I  can  find  no  stable  chanieter  for  separating  them. 
The  latter  is  the  larger  species,  considering  only  the  types,  but  with  a 
series,  such  as  the  one  now  before  me,  that  is  seen  to  be  inadequate 
for  their  separation.  As  for  the  tubercled  subgenital  plate  of  occl- 
d^itali^^  as  given  by  Scudder  for  the  separation  of  that  species  from 
cujieatiitf^  I  must  confess  an  inability  to  make  anything  out  of  it.  The 
cerci  of  cuneatm  seem  however  to  be  shorter  and  inferiorly  more 
lobed  than  in  o€cld<mtalw. 

The  males  of  this  species,  as  represented  hy  this  series,  vary  in 
measurements  as  follows: 

Length  of  body,  19  to  23  mm.;  elytra,  S.5  to  16  mm.;  hind  femora, 
10  to  11  nun.  The  specimen  from  which  the  minimum  measurement 
of  the  elytra  was  taken  was  collected  at  (Jlenwood  Springs  on  July  5, 
and  is  an  unique  specimen  of  its  kind  so  far  as  recorded,  no  other 
Ruown  individual  having  elvtra  less  than  12  nnn.  in  length.  1 

Digitized  by  V^OOQ IC 

Proc.  N.  M.  vol.  xxvi— 02 54  ^ 


ii6.  MBLANOPLU8  PACKARDII  Scudder. 

MdanopluB packardu  8cuddkr,  Proc  Boet  8oc  Nat  Hist,  XIX,  1878,  p.  287. 

One  female  specimen  in  cotton  field  at  Victoria,  Texas^  in  late  June; 
apparently  not  very  common.  In  Colorado  specimens  of  both  sexes 
were  taken  at  the  following  places:  Denver  July  16;  Golden  Angu^^t 
21  and  Morrison  June  28. 

117.  MELANOPLUS  PLUMBEUS  Dodge 
(hloptenut  plumbeus  DoDQ^  Can.  Ent,  IX,  1877,  p.  12. 

Seventeen  males,  nine  females,  Denver  July  16. 

The  elytra  of  some  specimens  are  almost  fuscous  and  distinctly 
maculate,  and  the  general  color  varies  from  fuscous  to  flavous.  But  the 
flavouK  stripe  on  a  darker  background  is  constant,  and  specimens  of 
this  species  can  be  separated  from  fernur-ruirum  with  considerable 
certainty  by  that  character  and  the  general  appearance.  But  those  two 
species  are  very  close  and  may  prove  to  be  forms  of  the  same  thing. 

118.  PHOETALIOTES  NEBRASCENSIS  Thomas. 

Pezotettijr  nelrnvscetmn  Thomas,  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr,,  V,  1872,  p.4a&. 

Seven  males,  six  females,  Fort  Collins  August  10.  One  pair  is 
maeropterous,  but  all  the  rest  are  brachypterous. 

119.  PAROXYA  FLORID  AN  A  Thomas. 

Oiloptenufi Jioridana  Thomas,  Bull.  U.  S.  Geol.  Surv.  Terr.,  I,  1874,  pp.  2,  68w 

Two  females,  Victoria,  Texas,  in  June,  1902.  These  specimens  are 
typical  in  having  the  fuscous  stripe  of  the  lateral  lobe^j  of  the  pronotuni 
abruptly  terminated  at  the  posterior  sulcus.  Specimens  of  this  species 
taken  in  numbers  at  Rosslyn,  Virginia,  usually  have  this  stripe  pcr- 
current,  though  behind  the  posterior  sulcus  it  is  not  generally  so  well 
defined. 

120.  DACTYLOTUM  PICTUM  Thomas. 

Pezotdtix  pictum  Thomas,  Proc.  Acad.  Nat.  Sci.  Philad.,  1870,  p.  78. 

A  few  specimens  of  both  sexes,  also  nymphs,  at  Denver,  July  26; 
Golden,  July  27;  and  Fort  Collins,  August  10. 

Family  LOCUSTIDiE. 

121.  ARETH^A  PHALANGIUM  Scudder. 

u¥jgipan  phcdangium  Scuddkh,  Proc.  Boat.  Soc.  Nat  Hist.,  XIX,  1877,  p.  40. 

Three  females  were  taken  in  the  vicinity  of  Victoria,  Texas,  in  the 
latter  part  of  June,  1902.  They  were  all  flying  in  open  prairies,  and 
other  specimens  were  seen  but  not  taken.  They  do  not  usually  take 
long  flights,  generally  no  more  than  60  or  100  yards.  There  is  some 
variation  in  the  radial  branches  of  the  elytra,  the  muUiraniosa  of 
Brunner  representing  such  variation. 
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las.  SCUDDERIA  CURVICAUDA  De  Geer. 
Lfxnuia  cwnncauda  De  Geer,  Mem.,  Ill,  1773,  p.  446,  pi.  xxxviii,  fig.  3. 
One  pair  at  Victoria,  Texas,  in  June. 

123.  SCUDDERIA  FURCATA  Bninner. 

Scudderia  furcata  Brunner,  Monogr.  Phaner.,  1878,  p.  239,  pi.  v,  fig.  72a. 

One  mature  female  by  E.  J.  Oslar,  marked  ''Colorado,"  and  one 
mmature  specimen  which  probably  belongs  to  this  species  was  taken 
kt  Golden  on  July  18. 

ifl4.  SCUDDERIA  TEXENSIS  Saussure  and  Pictet. 

Scttdderia  texensM  Sausburb  and  Pictbt,  Biol.  Cent.-Amer.,  Orth.,  1897, 1,  pp.  328, 
329,  330,  pi.  XV,  figs.  18,  19. 

One  female  at  Victoria  in  June,  1902. 

125.  AMBLYCORYPHA  HUASTECA  Saussure. 

PhyUojAera  hiiasteca  Saussitre,  Rev.  Mag.  Zool.,  XI,  1859,  p.  205. 

Quite  common  in  lowlands  in  southern  Texas.  A  number  of  speci- 
mens were  taken  near  Victoria,  and  in  early  July  I  saw  hundreds  of 
them  taking-short  flights  over  a  piece  of  low  prairie. 

126.  AMBLYCORYPHA  UHLERI  StSl. 
Amblycorypha  uhleri  StAl,  Bih.  Sv.  Vet.-akad.  handl.,  IV,  1876,  No.  5,  p.  57. 
Several  specimens  at  Victoria  in  June. 

127.  MICROCENTRUM  LAURIFOLIUM  Linnaeus. 
GryUttJt  {Tettigonia)  laurifolium  Linnaeus,  Syst.  Nat,  10th  ed.,  I,  1758,  p.  429. 
One  male  at  Durango,  by  E.  J.  Oslar. 

128.  CONOCEPHALUS  ENSIGER  Harris. 

Conocephabis  ni»i{fer  Harris,  Ins.  Inj.  Veg.,  1841,  p.  131. 

Three  males  and  two  females,  by  E.  J.  Oslar,  marked  "Colorado." 
One  of  the  specimens,  a  male,  is  brown,  all  the  others  green. 

129.  CONOCEPHALUS  TRIOPS  Linnseus. 

Gryllug  (TeUigonia)  triops  LiNN>«rs,  iSyst.  Nat.,  10th  ed.,  I,  1758,  p.  430. 

At  Victoria,  Texas,  a  mature  male  and  an  apparently  half-grown 
nymph  were  taken  on  July  10  in  grass  near  an  old  irrigating  reservoir. 

130.  ORCHELIMUM  HERBACEUM  Scrville. 

Orchelimnm  herbareum  Serville,  Orth.,  1839,  p.  524. 

Specimens  of  this  species  were  taken  in  Texas,  where  it  is  not  as 
common  as  the  next  species,  with  which  it  was  found  associated. 
Specimens  were  also  taken  in  Coloi-ado,  by  E.  J.  C)«'^rfL|]|U^«^(y^h"[^ 
out  locality  or  date.  ^ 


(hrrhelimnm  longipenne  Sctddkr,  Boet.  Joum.  Nat  Hist.,  VII,  18S2,  p.  453. 

Quite  common  in  the  vicinit}^  of  lakes  or  water  courses  in  southern 
Texas.  The  species  differ  from  herbaceum  in  having  a  slightly  longer 
OYii)ositor,  and  the  fomi  is  not  near!}'  so  slender,  especially  in  the  malets 
The  presence  or  absence  of  a  dorsal  stripe  on  the  pronotum  is  not  a 
very  stable  character  for  the  separation  of  species  in  this  genus,  as  there 
is  considerable  variation  in  this  respect. 

132.  XIPHIDIUM  FASCIATUM  Dc  Gcer. 

Xiphidium  /nuriahtm  I>K  Gekr,  Mem.,  Ill,  1773,  p.  458,  pi.  xl,  fig.  4. 

A  common  and  widel}'  spread  species.  It  often  comes  to  light 
sometimes  in  considerable  numbers.  Many  specimens  of  both  sexfe 
were  taken  at  Victoria,  Texas,  in  June  and  July,  and  one  male  speci- 
men was  taken  at  Montevista,  Colorado,  on  August  13. 

133.  XIPHIDIUM  SALTANS  Scuddcr. 

Xijthlffium  wf//ffi*j<  SiTDDER,  Kept.  V,  S.  Geol.  Surv.  Nebr.,  1871,  p.  249. 

One  male  and  six  females  at  Fort  Collins,  August  10,  in  i*ank  grasjs, 

134.  XIPHIDIUM  STRICTUM  Scuddcr. 

Xiphidlnm  slrirtum  S<'ri)i)ER,  Proc.  Bost.  S(X',.  Nat.  Hist.,  XVII,  1875,  p.  460. 

Several  females  were  taken  near  Victoria,  Texas  in  June,  l^fi. 
They  were  in  reeds  near  a  swamp  and  both  mature  and  immature 
specimens  were  taken.     No  males  were  seen. 

135.  XIPHIDIUM  VICINUM  Morse. 

Xiphiriium  virinum  M(>k«k,  Can.  Ent.,  XXXIII,  1901,  p.  201^. 

Tlirce  males  and  two  females  of  this  species  were  taken  at  Fort  Col- 
lins on  August  10,  in  rank  gitiss.  The  females  and  one  of  the  male? 
are  of  the  form  vaMdd  jirodiicium  by  Professor  Morse. 

136.  CAPNOBATES  FULIGINOSUS  Thomas. 

LontMa  fnliffinosN.s  Thomah,  Ami.  Ilept.  U.  S.  Geol.  8iirv.  Terr.,  V,  1872,  p.  443. 
pi.  i,  fig.  0. 

Two  males  at  Bright  Angel,  Arizona  on  July  13,  in  the  Colorado 
Canyon  at  an  altitude  of  3,000  feet.  The  spines  on  the  outer  inferior 
side  of  the  fore  femora  of  some  specimens  of  this  s{>ecies  are  wholly 
wanting,  their  loaition  being  indicated  by  piceous  spots. 

137.  ANABRUS  COLORADUS  Thomas. 
Aii(ihruj<  co/omdns  Tiiomah,  Ann.  Kept.  U.  S.  Geol.  8nrv.  Terr.,  V,  1872,  p.  440. 

Six  tiiulrs,  \\\v  iVriiuIrs,  ('tiiiibn';?*  Au^^iist  14;  Pikt^s  I^eak*  Juh  mh 

nuA  Soutli  1*311  k.  fiv  Uslur, 
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At  Cunibres  the  males  were  wtridulating  about  10  o'clock  in  the 
morning,  and  that  led  to  their  capture.  They  were  in  the  grass  and 
vv'ould  never  have  been  discovered  but  for  their  song.  But  even  when 
Dnce  discovered  their  capture  was  not  at  all  jissured,  for  they  blended 
in  color  with  the  grass  so  perfectly  and  were  so  active  in  eluding  the 
^i"asp  that  many  would  escape  when  almost  in  the  bottle. 

138.  ANABRUS  PURPURASCENS  Uhler. 

AnabruH  purpurascnm  Uhler,  Proc.  Ent.  Soc.  Philad.,  II,  1864,  p.  550. 

One  pair,  Fort  Collins,  August  10,  on  the  pmirie  out  half  a  mile 
from  the  foothills.     The  males  were  stridulating. 

139.  EREMOPEDES  BALLI  Caudell. 

KreniopetUs  hilli  Caudell,  Can.  Knt.,  XXXIV,  1902,  p.  100. 

Six  males,  three  females.  Fort  Collins,  August  19;  five  males  and 
three  females,  Williams,  Arizona,  from  June  6  to  July  .80,  and  one 
male  at  Flagstaff,  Arizona,  on  July  4.     The  specimens  from  Wil- 
liams were  foiind  under  bark,  quite  a  surprising  fact  considering  the 
habitat  of  the  type  specimens.     In  the  more  immature  specimens  the 
lateral  lobes  are  persistently  striped  with  a  longitudinal  blackish  stripe 
which  extends  across  the  thorax  and  nearly  to  the  end  of  the  abdomen. 
On  the  thorax  the  stripe  is  sharply  defined  above  and  fades  out  gradu- 
all}'  below.     At  Williams  they  appear  to  mature  about  h  month  earlier 
than  at  Fort  Collins,  the  mature  specimens  being  taken  at  the  former 
place  on  July  1.     The  mature  individuals  from  Arizona  have  the  pos- 
terior femora  marked  externally  )>v  two  black  stripes,  as  mentioned 
under  the  next  species. 

140.  EREMOPEDES  UNICOLOR  Scudder. 
Eremopedea  unimlor  ^vimERy  PrOc.  Davenp.  Acsuh  Xat.  Soi.,  VIII,  1899,  p.  97. 

One  female  from  Hot  Springs,  Arizona  June  12.  This  specimen  is 
somewhat  laj'ger  than  the  type  and  the  pronotum  is  somewhat  infus- 
cated,  the  infuscation  confined  to  a  little  more  than  the  anterior  half 
and  not  reaching  to  the  inferior  margins  of  the  lateral  lobes,  though 
there  is  a  dash  of  black  next  the  margin  just  above  the  sinus.  The 
posterior  femora  have  two  longitudinal  black  streaks,  converging 
somewhat  posteriorally.     The  measurements  are  as  follows: 

Length  of  thomx,  8.5  mm.:  fore  femora,  \)  mm.;  hind  femora,  20 
mm. ;  ovipositor,  19  mm. 

141.  PLAGIOSTIRA  ALBONOTATA  Scudder. 

Phffiostira  albonotata  Scudder,  Ann.  Kept.  Chief  Eng.,  1876,  p.  501. 

One  pair  of  this  handsome  insect  was  taken  at  Williams,  Arizona, 
on  July  24.     They  were  found  on  sagebrush. 
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142.  ATELOPLUS  NOTATUS  Scuddcr. 

Atelophis  notaiiLs  HcvT^DKRf  Proc.  Davenp.  Acad.  Nat.  S<n.,  VIII,  1899,  p.  98. 

One  mature  female  and  three  nymphs  at  Hot  Springs,  Arizona  July 
13  to  22.  The  smallest  nymphs  were  collected  on  the  earlier  date.  The 
mature  specimen  agrees  with  the  type  specimen  in  the  collection  of 
the  National  Museum  except  that  there  is  no  dorsal  stripe  present. 

143.  CEUTHOPHILUS  DEVIUS  Scuddcr. 

Ceuthophilus  deviux  Scudder,  Proc.  Amer.  Arad.  Arts  Sci.,  XXX,  1894,  pp.  30, 
99-100. 

A  mature  individual  was  taken  at  Durango  by  Oslar. 

144.  CEUTHOPHILUS  VALGUS  Scuddcr. 

CruihophUus  iKilfpi*  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXX,  1894,  pp.  27, 
74-75. 

Several  specimens  of  both  sexes  in  South  Park,  by  Oslar. 
145.  CEUTHOPHILUS  VINCULATUS  Scuddcr. 

CnUhophilus  rinndatiis  Kl'Udder,  Proc.  Ainer.  Aiad.  Arts  Sci.,  XXX,  1894,  pp. 
29,  91-92. 

SpecimeuH  of  what  I  take  to  be  the  young  of  this  species  were  taken 
at  the  head  of  Chimney  Guleh,  above  Golden,  Ma}'  13.  The^^  were 
found  in  an  old  decaying  stump. 

X46.  UDEOPSYLLA  ROBUSTA  Haldcman. 
PhalangnpsiH  rohtutin  Hai.dbman,  Proc.  Amer.  Aflsoo.  Adv.  Sfi,,  II,  1850,  p.  34& 
One  female  by  K.  J.  Oslar,  marked  ''  Colomdo.'' 

Family  GRYLLID.l^]. 

147.  MYRMECOPHILA  NEBRASCENSIS  Scudder. 
Myrmemph'ila  iiehrascen^is  Scudder,  Psyche,  VIII,  1899,  pp.  425,  427-428. 

Several  specimens  of  this  species  were  tjiken  at  Williams,  Arizona, 
on  Ma}^  26  and  June  3. 

148.  CYCLOPTILUS  SQUAMOSUS  Scudder. 

CycloptUus  squanwsus  Scuddkr,  Proc.  Boat.  Soc.  Nat.  Hist.,  XII,  1868,  p.  142. 

One  female  specimen  on  cotton  at  Victoria,  Texas  in  late  June. 

149.  NEMOBIUS  FASCIATUS  Dc  Gccr. 

GryUus  Jasciaius  De  Gker,  Mem.,  Ill,  1773,  p.  522,  pi.  xLiii,  fig.  5.  I 

The  macropterous  form  of  this  species  occurred  in  large  numbers  at 
light  in  Victoria,  Texas  during  the  latter  part  of  June,  many  hun- 
dreds being  easily  gathered  in  one  evening  from  the  various  lights 
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i^rous  lorm  was  seen,  one  oy  kjswlt  witnoui  aaie  or  locauiy.    i^racnyp- 
terous  specimens  of  both  sexes  were  taken  at  Fort  Collins  on  August  10. 

150.  NEMOBIUS  UTAHENSIS  Scuddcr. 

NemoMus  utahemris  Scudder,  Joum.  N.  Y.  Ent.  Soc.,  IV,  1896,  pp.  99,  103-104. 

One  male  of  what  is  evidently  this  species  was  taken  at  Sedalia  June 
15,  and  a  freshly  matured  one  at  Montevista  August  13. 

151.  GRYLLUS  ABBREVIATUS  ServUle. 

aryUm  abbreviatu»  Sekville,  Orth.,  1839,  p.  336. 

One  male  referable  to  this  species  was  taken  at  Fort  Collins  August 
11,  and  one  at  Sedalia  June  15.  The  one  from  Fort  Collins  was  freshly 
matured  when  found.  An  immature  female  was  also  taken  at  Fort 
Collins  August  10. 

152.  GRYLLUS  PENNSYLVANICUS  Burmeister. 

Gryllus  penjutylvanicus  Burmeister,  Handb.  Ent.,  II,  1838,  p.  734. 

The  nymphs  of  what  is  evidently  this  species  occurred  in  the  cotton 
fields  about  Victoria,  Texas  in  late  June.  Mature  macropterous 
females  were  taken  in  woods  under  logs  in  early  July.  Brachypterous 
males  and  females  were  collected  in  Colorado  at  Golden,  June  5;  Den- 
ver, June  17;  Platte  Canyon,  June  10,  and  Grand  Junction,  July  7. 
Mr.  Oslar  took  a  macropterous  female  at  (/anyon  City.  A  pair  of 
GrylVas  neijlectus^  which  may  be  considered  a  variety  of  this  species, 
was  taken  at  Canyon  City  in  July  by  Oslar. 

153.  GRYLLUS  PERSONATUS  Uhler. 

OryUus  personaiua  Uhler,  Proc.  Ent.  Soc.  Philad.,  II,  1864,  p.  647. 

Two  males,  three  females.  Grand  Junction,  by  Oslar,  all  macrop- 
terous; one  brachypterous  male  was  taken  at  Winslow,  Arizona,  by 
Messrs.  Schwarz  and  Barber. 

154.  CECANTHUS  QUADRIPUNCTATUS  Beutenmuller. 

CEcanikufi  quadripunctatus  Beutenmuller,  Bull.  Amer.  Mu8.  Nat  Hist.,  VI,  1894, 
pp.  250-251,  271,  fig.  5. 

This  species  is  quite  common  in  the  cotton  fields  of  southern  Texas. 
Specimen.^  were  also  collected  in  Colorado  at  Fort  Collins. 

EXPLANATION  OF  PLATE  LV. 

Fig.  1.  MelanopluB  cobradus^  new  species,  male. 

1«.  MdanopluB  coloraduHy  new  species,  male,  end  of  abdomen. 

2.  Pginidia  sulcifrous  ysLr.-ampHcomus,  new  variety,  female. 

3.  Heliastus  gtumieriy  new  species,  female. 

4.  Melanoplus  laiifercula,  new  species,  male. 

4<i.  Melanoplus  latifercula,  new  species,  male,  end  of  abdomen. 
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Some  American  Orthoptera. 

For  explanation  of  plate  see  page  809. 
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A  REVIEW  OF  THE  CYPRINOID  FISHES  OF  JAPAN. 


Ky  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  lA'land  Stanford  Junior  Vmrerntij. 


In  the  present  paper  is  ^iven  an  account  of  the  Cyprinida*,  or  carp- 
ike  fishes,  known  to  irihalnt  the  rivers  and  lakes  of  Japan.  In  Japan, 
ks  in  most  other  regions  outside  of  Polynesia,  Australia,  and  South 
A^nierica,  the  Cyprinida?  far  outnumber  all  other  fresh-water  fishes, 
ind  probably  numerous  species  yet  remain  undescribed,  especially  in 
the  rivers  of  Kiusiu.  This  paper  is  based  on  material  belonging  to  the 
United  Sttites  National  Museum  and  to  the  museum  of  Leland  Stan- 
ford Junior  University.  Most  of  it  was  collected  in  1900  by  Pro- 
fe,s8ors  Jordan  and  Snyder.  The  illustrative  plates  are  drawn  by  Mi's, 
Chloe  Lesley  Starks  and  Mr.  Charles  Bradley  Hudson. 

Family  CYPRINID^. 

CARPS. 

Margin  of  the  upper  jaw  formed  by  the  premaxillaries  alone;  lower 
pharv^ngeal  bones  well  developod,  falciform,  nearly  parallel  with  the 
gill  arches,  each  provided  with  1  to  3  series  of  teeth  in  small  number, 
4  to  7  in  the  main  row,  and  a  less  number  in  the  others,  if  more  are 
present.  Head  naked;  body  usually  scaly.  Barbels  2  or  4,  often 
absent.  Belly  usually  rounded,  rarely  compressed,  never  serrated. 
Gill  openings  moderate,  the  membranes  broadly  joined  to  the  isthmus. 
Branchiostegals  always  3.  Gills  4,  a  slit  behind  the  fourth.  Pseudo- 
branchiae  usually  present.  No  adipose  fin.  Dorsal  fin  short  or  elon- 
gate. Ventral  fins  abdominal.  Air  bladder  usually  large,  commonly 
divided  into  an  anterior  and  a  posterior  lobe,  not  inclosed  in  a  bony 
capsule,  rarely  wanting.  Stomach  without  appendages,  appearing  as 
a  simple  enlargement  of  the  intestines.  Fishes  mostly  of  moderate  or 
small  size,  inhabiting  the  fresh  waters  of  the  Old  World  and  of  Noith 
America,  excessively  abundant  where  found,  both  in  individuals  and 
species.  The  spring,  or  breeding  dress,  of  the  males  is  often  peculiar. 
The  top  of  the  head,  and  often  the  fins  or  various  portions  of  the  body, 
are  covered  with  small   tubercles,  outgrowths  from  the  epidermis. 

Proceedings  U.  S.  National  Museum,  Vol.  XXVI— No.Jj^g^^yi^pQalc 


The  fins  and  lower  parts  of  the  body  in  the  spring  males  are  oftea  j 
charged  with  bright  pigment,  the  prevailing  color  of  which  is  rei 
although  in  some  genera  it  is  satin-white,  yellowish,  or  black. 
a  Doreal  fin  short,  of  8  to  15  rays,  umially  without  serrated  epine;  no  anal  spine;  air 
bladder  nonnally  placed. 
b  RnoDKiNiB.     lDte»tinal  caiial  elongate,  usually  more  than  twice  length  of  bodr; 
teeth  one-rowed,  with  grinding  surface;  lipe  thin;  body  compressed;  perito- 
neum  black;  species  herbivorous. 
c  Barbels  none;  body  deep,  compressed;  scales  rather  small,  closely  imbricated, 
about  55  in  lateral  line;  teeth  5 — 5,  with  serrate  edges;  anal  fin  rather 

long Ptteudoperilampu*,  L 

cc  Barl)els  present,  at  the  end  of  each  maxillary;  scales  large,  36  to  40. 
d  Body  rather  deep,  rhomboid,  compressed. 

e  Teeth  serrate;  dorsal  long,  of  about  15  rays Paracheilognaihw,  1 

ee  Teeth  with  entire  edges;  dorsal  moderate,  of  about  12  rays, 

Acheik>gnaUtui,  t 
dd  Body  rather  elongate,  lanceolate  in  outline;  dorsal  short,  of  aboat  10  nyr, 

teeth  entire Gnaihopogon,  4. 

66  Intestinal  canal  short,  less  than  twice  length  of  body;  teeth  one,  two,  or  three 
rowed;  peritoneum  usually  pale.     Species  more  or  less  camivoroiis. 
/  Teeth  hooked,  slender,  none  of  them  molar,  the  grinding  surface,  if 
present,  very  narrow. 
g  Barbels  present,  well  developed,  one  of  them  terminal  on  the  maxil- 
lary. 
h  Barbi N  j£.     Dorsal  fin  with  its  first  developed  ray  thickened  or  spine^ 
like. 
i  Barbels  two  on  each  side;  teeth  three-rowed ;  lips  thick ;  head  with 

mucous  cavities Hemibarbm,  5. 

hh  GoBioNiNiE.     Dorsal  fin  without  spine-like  ray;  scales  laige. 
;  Teeth  1,  2  or  3,  5—6  or  5, 3,  2  or  1,  two-rowed. 

k  Lips  thin;  mouth,  terminal,  oblique;  dorsal  nearly  over  ven- 

trals Leucogobio^  6^ 

kk  Lips  broad  and  papillose;  mouth  small,  protracted  down- 
ward   PstudogobitK  '• 

jj  Teeth  one-rowed,  5 — 5. 

I  Mouth  inferior;  lips  rather  thick,  ventrals  l^ehind  fronted 

dorsal. 
771  Dorsal    fin    low,  its   median  rays   not  produced;  head 

rounded  above Sarcocheilichihfff,  8. 

mm  Dorsal  fin  high,  its  median  rays  produced  in  malfS 
head  flattened  above Ahbottim,  S. 

II  Mouth  terminal,  oblique,  the  lower  jaw  projecting;  head 

depressed  and  ix)inted Zezera^  H\ 

gg  LeucisciNuE.     Barl:)elH  wanting. 

n  Teeth  one- rowed,  5—5;  a  notch  on  shoulder  gird^ 
below,  inside  gill  opening;  scales  large, 
o  Snout  very  blunt,  rounded;  mouth  inferior.  jBitriia,  11. 
00  Snout  long;  mouth  small,  terminal,  nearly  verti- 
cal   /Vudoreudora,  12. 

nn  Teeth  two-rowed;  2,  5 — 4,  5,  or  6,  2  or  1. 

p  Lateral  line  straight;  teeth  2,  5—5,  2;  mouth  ter- 
minal,   very  oblique;   scales  large,    about  ♦X 

pp  Lateral  line  curved  downward. 
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q  Dorsal  tin  inserted  in  advance  of  veutrals;  scales 
small,  about  75;   dorsal    fin  short;    teeth   2, 

5—6,  2 Triholodm,  14. 

qq  Dorsal  inserte<l  behind  ventrals;  teeth  2,  4  or 
5-5, 2  or  1. 

r  Lateral  line  complete Leucuunis^  16 

rr  lateral  line  incomplete;  teeth  2,  5 — 4  or  5, 

2 Phoxmusy  1 6 

nww  Tt^eth  three-rowed. 

s  Abdomen  behind  ventrals,  its  eiige  rounded, 
as  usual;  anal  in  male  elevated. 
t  Upper  jaw  normal,  without  deep  notch; 
teeth  1  or  2,  4,  4  or  5—5,  4,  2  or  1. 

Scales  40  to  60 Zawco,  1 7 

U  Upper  jaw  produced,  with  a  deep  notch; 

teeth  2, 4, 5—5, 4, 2.     Scales  about  50. . 

Op9ari\chihy»,\^ 

88  Abdomen  behind  ventrals,  compressed  to 

an  edge;   before  ventrals  rounded;  anal 

elongate  of  15  rays;  first  dorsal  ray  more 

or  less  enlarge<l  and  spine-like;  teeth  2, 

4,  6 — 5,  4,  2;  scales  small,  about  70 

Ischikavia^  19 
eta.  Cyprinin-«.     Dorsal  fin  many-rayed,  preceded  by  a  strong,  serrated  spine;  anal 
Hpine  present;  teeth  molar. 

u  Barbels  none;  teeth  4 — 4,  one- rowed.. 

Cara8giiu%  20 
uu  Barbels  two  on  each  side;  teeth  three- 
rowed,  1,1,  3 — 3, 1,1. ..Cyprinus, 21 

1.  PSEUDOPERILAMPUS  Bleeker. 

PseudoperilampusBLSEKKRy  Versl.  Med.  Ak.  Vet.  Amst.,  XV,  1868,  p.  235,  (typus). 

Body  short,  deep,  and  rhomboid.  Head  small,  and  the  upper  profile 
concave  over  the  eyes;  eye  large;  snout  bluntly  pointed;  mouth  small, 
oblique;  no  bar}>els;  teeth  5 — 5,  the  sides  serrate;  interorbital  space 
t>road.  Intestine  long.  Peritoneum  black.  Scales  small,  and  very 
narrowly  imbricated,  about  55  in  lateral  line.  Origin  of  dorsal  nearer 
ba.se  of  caudal  than  tip  of  snout,  its  base  rather  long,  with  10  developed 
rays;  anal  with  10  developed  ra3"s;  caudal  emarginato;  ventrals  inserted 
before  dorsal.     Lateral  line  nearly  straight  and  continuous. 

Herbivorous  fishes  of  the  Japanese  streams  and  lakes,  resembling 
the  bream  (Aljramis). 

{tpevdrfs^  false;  jperilampus^  a  related  genus.) 

I.  PSEUDOPERILAMPUS  TYPUS  Bleeker. 
ZENITANAGO  (COIN-MINNOW);  NIGABUNA  (BITTER  CARP). 

Pseudoperilampus  typu8  Bleeker,  Verel,  Ak.  Vet.  Amst.,  XV^,  p.  2:i5;  Tokyo; 

Ned.  Tyds.  Dierk,  I,  p.  382.— GeNTHEB,  Cat.  Fish,  VII,  1868,  p.  281;  from 

Japan,  same  type. 
P8eudoperilampu8  sp.  Ishihawa,  Prel.  Cat.,  1897,  p.  12;  Tokyo,  Tegauma. 

Head,  31;  depth,  2i;  D.  Ill,  10;  A.  Ill,  10;  P.  12;  V.  8;  scales,  5f 
in  the  lateral  line;  12  scales  between  origin  of  dorsal  and  lateral  line. 


and  10  lH»tween  the  latt<*r  and  middle  of  lK»lly;  pharvngeal  teeth  5-^:] 
width  of  head,  Iji  in  its  leng^th;  snout,  4|  in  head;  eye,  8i;  interorbital 
space,  2i;  pertoral.  If;  ventral,  IJ. 

Ikxiy  rather  short,  deep,  rhomboid,  and  compressed.  Head  smsdL 
compressed  and  bluntly  pointed;  upper  profile  of  head  cont^ave  over 
the  eyes;  snout  less  than  eye,  rounded  above  and  bluntly  pointed:  eye 
rather  large,  anterior;  mouth  small,  oblique,  the  maxillary  protractile 
and  i*eaihing  below  the  nostrils,  but  not  to  the  anterior  edge  of  eve: 
lips  rather  thin;  pharyngeal  teeth  compressed,  with  a  narrow  grinding 
surface;  the  sides  serrate,  and  the  tips  slightly  hooked;  nostril^  doe* 
together  on  the  snout  in  front  of  eye;  interorbital  s]»cc  and  top  of 
he4id  brojul  and  slighly  convex.  Gill  openings  rather  large;  gill-raker« 
small  and  weak;  pseudobranchial  present.  Intestine  long,  with  manj 
convolutions.     Peritoneum  black. 


"^ 


Fig.  1.— l^sET'rK^pERiiJiMPrR  typus. 


Scales  rather  small,  and  all  more  or  less  very  narrowly  imbrieatftl 
so  that  they  are  much  deeper  than  long;  no  pectoi*al  flap;  ventral  fl»p 
present. 

Origin  of  dorsal  nearer  base  of  cAudal  than  tip  of  snout,  the  antericff 
rays  the  highest,  the  base  of  the  fin  about  equal  to  the  head,  and  the  thirf 
rudimentary  ray  stronger  than  the  others;  anal  beginning  a)x)ut  mid- 
way between  origin  of  pectoral  and  base  of  caudal,  or  a  little  before  tl* 
middle  of  })ase  of  dorsal,  and  its  base  a  trifle  more  than  he4id  without 
snout;  caudal  emarginate,  the  lobes  pointed;  pectoi*al  reaches  to  withia 
a  short  distance  of  ventral;  origin  of  ventral  well  before  that  of  tte 
dorsal,  or  nearer  tip  of  snout  than  base  of  caudal,  and  reaching  withia 
a  shoil  distance  of  origin  of  anal.  Caudal  peduncle  compressed,  awl 
its  least  depth  a  little  over  2  in  head.  Lateral  line  slightly  decurvei 
and  continuous. 
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Color  in  alcohol,  dark  brown  above,  pale  or  silvery  below,  and  each 
of  the  scales  above  and  on  the  sides  with  a  narrow  brown  margin,  form- 
ing a  reticulated  appearance;  top  of  head  and  snout  dark  brown;  dor- 
sal and  anal  grayish,  with  2  longitudinal  pale  or  whitish  bands;  cau- 
dal and  pectoral  grayish;  ventrals  pale;  sides  with  a  pale  lateral  streak, 
becoming  more  distinct  and  darker  along  the  sides  of  caudal  peduncle; 
a  dark  blotch  above  and  behind  gill-opening. 
Liength  2|^  inches. 

This  description  from  a  specimen  from  Tsuruga. 
This  species  is  represented  in  our  collection  by  many  examples  from 
Tsuruga  in  Echizen,  Tsuchiura  near  Tokyo,  Matsushrma  in  Kikuzen, 
and  the  Tokyo  market.  It  is  generally  common  in  the  streams  of 
northern  Japan.  From  the  species  of  Acheilognathm  it  is  readily  dis- 
tinguished by  its  small  scales. 
{rtJTtos^  type.) 

2.  PARACHEILOGNATHUS  Bleeker. 
Paracheilognathu9  Bleeker,  Atlas  Ichth.,  Ill,  1863,  p.  83  {rJwmbeivs) . 

Body  short,  deep  and  rhomboid.  Head  small;  eye  modei-ate;  snout 
pointed  and  slightly  projecting;  mouth  small,  inferior,  the  maxillary 
not  reaching  eye;  a  small  maxillary  barbel,  generally  less  than  half 
the  eye;  teeth  5 — 5,  the  edges  serrate;  interorbital  space  broad.  Intes- 
tine long.  Peritoneum  dark  or  blackish.  Scales  large,  some  of  those 
on  the  sides  strongly  imbricated,  37.  Origin  of  dorsal  midway  })etwecn 
tip  of  snout  and  base  of  caudal,  base  of  Hn  long,  with  14  developed 
rays;  anal  with  10  developed  raj's;  caudal  deeply  emarginate;  ventrals 
inserted  a  little  before  origin  of  dorsal.  Lateral  line  slighth'  decurvcd, 
and  continuous.     Short,  deep-bodied  lishes  of  the  rivers  of  Japan. 

{yjapdy  near;  acJudlognathics.) 

2.  PARACHEILOGNATHUS  RHOMBEA   (Schlegel). 

TABIRA  (SHINER);  AKABABIRA  (RED-SHINKR);  BOTE  TANACiO« 

(POTBELLY). 

Cajwela  rhombea  fck'iiLEOEL,  Fauna  Japoiiitsi,  Poisw.,   184(),  j).  205,  j)l.  c,  tijij.  6; 

streams  near  Nagasaki. 
AcheiloffiuUhns  rhoinheus  BLKKKERy  Prodr.  Cypr.,  1860,  p.  255. 
Paracheilogiiathus  rhombeus  BleekeRj  Atl.  Ichthyol.  Cypr.,  18(53,  p.  38. 
Achilogiiathtis  rhombms  GOnther,  Cat.   FihIi,  VII,  1868,  p.  279;  Nagasaki,  from 

one  of  Schlegel's  types. — Isiiikawa,  Prel.   Cat,  1897,  p.  12;  Tokyo,  J^ke 

Biwa,  Yamashiro. 
AckUogncUhns  ftteenachTi  Sauvage,^  Bull.  Hoc.   I*hiloni.  I'arin,  1883,  p.  3;  I^ke 

Biwa. 

«The  name  Tanaxjo  is  used  alike  for  the  deep-lxKlied  sliinors  and  for  tlie  surf-fish, 
Difrt'ina  temmmcki. 

'>The  following  is  the  description  given  by  Dr.  Sanvage: 

"D.  14-15:  A.  11-12;  L.  lat.  38.  Hauteur  du  corps  contenue  prcs  de  trois  fois  et 
demie  dans  la  longueur  totale;  longueur  de  la  tete  ciiKj  fois  et  uujt^^f^cl^j^^^l^C 


oi  in  lateral  line;  d  scaieH  net  ween  urig^in  ur  uurtaii  anu.  laLerai  une, 
and  7  scales  between  latter  and  middle  of  belly;  pharyngeal  teeth,  5—5: 
width  of  head,  IJ  in  its  length;  snout,  4  in  head;  eye,  4;  interorbital 
s]>ace,  2i;  pectoral,  li;  ventral,  1^- 

Body  deep,  rhomboid,  and  greatly  compressed.  Head  short  and 
compressed;  snout  pointed,  convex  above,  and  slightly  projecting 
l)eyond  the  jaws;  eye  moderate,  anterior  about  equal  to  snout;  moatti 
small,  inferior,  and  protractile,  the  maxillary  not  reaching  as  hi 
posteriorly  as  the  front  margin  qf  eye;  lips  somewhat  fleshy;  a  smaD 
maxillary  barbel  generally  less  than  half  the  eye;  pharyngeal  teeth 
serrated,  and  hooked  over  at  tips;  nostrils  together,  nearer  eye  thin 
tip  of  snout;  interorbital  sjmce  broad,  elevated  a  little,  and  flattened 
in  the  middle.  Gill  openings  large;  gill  rakers  short,  weak,  and  rather 
few  in  number;  pseudobranchiro  well  developed.  Intestine  very  long, 
and  with  numerous  convolutions.     Peritoneum  dark  or  blackish. 

Scales  large,  cycloid,  and  some  on  the  middle  of  the  sides  stron^fly 
imbricated;  no  pectoral  flap;  ventral  flap  rather  short. 

Origin  of  dorsal  about  midway  in  the  length  of  the  bod^^  without 
caudal,  the  anterior  rays  the  highest,  the  base  of  the  fin  a  little  over 
3  in  Ixxiy  without  caudal,  the  third  rudimentary  ray  as  long  as  first 
developed  i*ay,  thick  and  strong,  and  the  margin  of  the  fin  convex; 
origin  of  anal  about  midway  in  the  base  of  dorsal,  or  the  space 
between  the  origin  of  ventral  and  base  of  last  anal  ray,  the  anterior 
rays  the  highest,  the  base  of  the  fin  equal  to  head  without  snout,  and 
the  margin  of  the  fin  nearly  straight;  caudal  deeply  emarginate,  the 
lobes  pointed;  pectorals  mther  small,  low,  and  reaching  two- thii-ds  the 
distance  to  origin  of  ventrals;  ventrals  inserted  a  little  before  the  origin 
of  dorsal  and  reaching  almost  to  origin  of  anal.  Caudal  peduncle 
moderately  long,  and  its  least  depth  2  in  head.  Lateral  line  continu- 
ous and  nearly  straight  along  the  sides  to  base  of  caudal. 

Color  in  alcohol,  dark  brown  above,  the  scale  edged  with  darker; 
below  pale,  washed  with  silvery;  sides  more  or  less  brassy;  a  dark, 
blackish  streak,  narrow  at  first  and  becoming  wider  posteriorly  along 
the  sides,  continued  along  the  caudal  peduncle,  but  not  to  the  base  of 

(Umonsion.  Miiseau  aussi  lonj?  que  I'cieil,  dont  le  diametre  est  compris  trois  foi^el 
demi(»  dans  la  lonjjueiir  de  la  tote;  espace  interorbital  re  plue  large  que  le  dianietn?dr 
I'd'il ;  barl)illon.s  trC's  courts;  dents  pharyngiennes  non  dent^l^es;  de  gros  porei?  aut«Hir 
de  la  partio  superieure  de  Wv\\  et  sur  le  museau  chez  les  mdles,  nuls  chez  les  fenielles. 
Dorsale  ins^t'n'e  :\  ('gale  distance  du  museau  et  de  la  base  de  la  cauilale  chez  les  femd- 
les,  un  peu  plus  prc^s  de  la  base  de  la  caudale  chez  les  mAles;  pectorales  8'<^tendaiit a 
I'origine  dt^s  ventrales  chez  \es  femelles,  un  peu  plus  courtes  chez  les  indies.  Gorpe 
de  coulour  argente;  chez  les  femelles  une  bande  c^rulescente  sur  le  p<^dieule  caa<UI; 
chez  les  males  des  Hemes  c^^rulescentea  Irnsritudinales  dans  la  partie  posterieure  du 

I  nrp.-^.       1    n  liMi^i;  mill' rXtrnii'  ^^►'-■<  Ml  ,:i.  j-]jrz  ll■^  Irisu'jK.'M.      Luiij^tifUi,  u,    v^k       ■^•fii   ] 
vii ii^ii i  ri  ^,  Pti tit t;  A  bi la { htn i , 
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he  caudal ;  a  dark  spot  above  the  gill  opening;  dorsal  and  caudal  dark 
rr  blackish  with  indistinct  narrow  bands,  the  other  fins  paler,  but  all 
►f  them  more  or  less  tinted  with  brownish. 

Color  in  life,  steel  blue;  sides  bright  crimson,  with  silver  luster; 
rvro  blue  bars  at  shoulder;  belly  and  lower  fins  crimson,  with  dark 
ihades. 

XiBngth,  4  inches. 

This  description  from  a  specimen  from  Lake  Biwa  at  Matsubara. 
>f  this  species  we  have  very  many  specimens  from  Matsubara  on  Lake 
Bii^a,  from  the  Yodo  River  at  Osaka,  from  the  Chikugo  River  at 
K.ijrume,  from  the  springs  of  Funayado  in  Kiusiu,  Lake  Yogo  near 
WTakanogo,  above  Lake  Biwa,  and  several  examples  from  the  collec- 
tion of  K.  Otaki,  from  near  Karasaki  on  Lake  Biwa.  It  is  the  largest 
>f  the  minnows  of  its  tribe,  and  is  almost  everywhere  common  south 
>f  Tokyo,  in  the  larger  streams  and  ponds.  In  life  it  is  brightly 
jolored,  the  fins  largely  red. 

(/oo/«y?o^,  diamond.) 

3.  ACHEILOGNATHUS  Bleeker. 

AcheUognalhus   Bleekbr,    Ichth.    Archipel.    Indie.    Prtxlr.,   II,   1860,   p.   228 
(melxinogagter). 

Body  more  or  less  deep  and  compressed;  head  short;  e3'e  more  or 
less  large;  snout  rather  short  and  blunt;  mouth  small,  the  maxillary 
not  reaching  the  eye;  maxillaries  each  with  a  barbel;  toeth  5 — 5, 
smooth,  with  a  narrow  grinding  surface ;  in  terorbital  space  rather  broad. 
Intestine  long.  Peritoneum  black.  Scales  large,  some  of  those  on 
the  sides  imbricated,  36  to  39.  Origin  of  dorsal  about  midway  in  the 
length  of  body  without  caudal,  base  of  fin  moderate,  with  8  to  10 
developed  rays;  anal  with  8  to  lO  developed  rays;  caudal  deeply 
emarginate;  ventrals  generally  inserted  a  little  before  origin  of  dorsal. 
Lateral  line  slightly  decurved,  and  continuous. 

Small  fishes  of  the  streams  and  lakes  of  Japan,  Formosa,  and  China, 
diflfering  from  Paracheilognathm  in  the  shorter  dorsal  and  smooth 
edged  teeth. 

(^,  without;  a:^7^A.o?,  lip;  yvd(pog^  jaw.) 

a  Shoulder  with  a  more  or  less  distinct,  dark  shoulder  spot  above  gill-opening;  sides 
with  a  more  or  less  distinct  longitudinal  band  posteriorly;  belly  black  in  adults, 
the  color  of  the  peritoneum  showing  through. 
6  Barbels  short,  seldom  more  than  half  the  eye;  shoulder  spot  and  lateral  band 

very  distinct llmbatay  3. 

bh  Barbels  long,  somewhat  less  than  the  eye;  shoulder  spot  and  lateral  band  very 

indistinct  or  absent lanceolata^  4. 

aa  Shoulder  without  dark  spot  above  gill  opening;  a  longitudinal  dark  band  l)egin- 
ning  abruptly  in  a  dark  blue  spot  over  pectoral  on  the  sixth  scale  from  head 
and  continued  to  base  of  caudal cyanostigina,  6. 
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ZAKO:  TANAGO. 

CapfMfia  IhnftaUi  Schlbgel,  Fauna  Japonica,  Poias,  1846,  p.  203,  pi.  c,  fie.  5; 

Streams  near  Nagasaki. 
ArhHogtiathim  limfxiius  GeNTHKK,  Cat  Fish.,  VII,  1868,  p.  277;  Nagasaki,  from 

one  of  Schlegers  types. 
ArheiloijiuithtiM  ijUmtwdlum  Jordan  and  Snyder,  Proc  U.  S.  Nat.  Mus.,  XXIII, 

1901,  p.  344;  Lake  Biwa  (not  of  Schlegel). 

IIoAd  4;  depth  3;  D.  Ill,  10;  A.  Ill,  10;  P.  15;  V.  8;  scales  36  in  latenJ 
lino;  6  scales  between  origin  of  dorsal  and  lateral  line,  and  0  scales  i)e- 
tween  the  latter  and  middle  of  belly;  pharyngeal  teeth  5 — 5;  width  of 
head  IJ  in  its  length;  snout  4  in  head;  eye  3;  interorbital  space  Si", 
pectoral  IJ;  ventral  1^. 

Body  rather  elongate,  moderately  deep,  and  compressed.  Had 
short,  and  compressed;  snout  short,  rather  blunt  and  not  produced; 
eye  I'ather  large,  anterior;  mouth  small,  oblique,  and  reaching  below 
the  nostril;  maxillary  protmctile,  and  furnished  with  a  small  barliel 
which  is  seldom  more  than  half  the  eye  in  length;  pharyngeal  teeth 
with  a  narrow  grinding  surface,  smooth,  and  without  serrations;  no>- 
trils  close  together,  and  near  the  upper  part  of  the  eye;  interorWul 
space  rather  broad,  slightl}^  elevated  and  flattened  medianly.  Gill- 
openings  rather  large;  gill  i*akers  short,  weak,  and  few  in  numben 
pseudobranchial  present.  Intestine  with  numerous  convolutions. 
Peritoneum  black. 

Scales  large,  cvcloid,  and  narrowl}'  imbricated  in  the  costal  re^on; 
no  pectoral  flap;  a  short,  scaly,  ventral  flap. 

Ori;i^rii(  nl  doiMil  nhntit  liiidwiiy,  ur  a  trlHc  in  Hdvuiici%  in  tJie  leitjl 
(*t'  tlir  hndy  willinut  ruuHuK  tbc  anterior  niyn  th*»  highcHt,  tin*  t»»i*e 
\hv  iiii  ufinul  1:1  in  butly  without  caudal,  the  third  ruditiientary  r»y 
\(mix  ikf^  iir^i  ttr\i4ti|hMl  rtiv  und  mther  strong,  mid  the  margin  of 
till  -tll'Mit^lif :  iH'i^^id  uf  iirml  hch>w  thi^  tuiddlc,  ui'  a  triflt?  paHlerion^i 
*i(  d(ir>3il  iiinrli  jii'siriT  th*:  tirigin  of  vt^ntral  than  hum  of  lant  aiiaf  i| 
-iiiiilEir  in  «liu>ul  in  ^hii[n\  with  the  anterior  iiiys  tfiij^  hightv^t,  Uu*  t: 
of  till'  liii  h^s>  tbiiii  fi(*u<l  vv!th<»ut  snoiit,  and  the*  margin  of  the 
intirty  .^iiriiLHif:  rutidiil  wry  deeply  emargiuate,  the  lobes  well  4«i1 
i^pi'il  a  in  I  ]Hiiiitrd;  prcluijils  rijnHl  the  head  from  antjcrior  iKi^tri) 
rth^v  uf  opi^rrh',  und  wikrU  to  witliin  li  short  dij^tiince  of  tlit*  ori^u 
Mi»'  vi'iitiiils;  wnliTil^  sljtrhil'^  in  front  of  the  origin  of  the  dorsaJ*! 
rrurhiiiL!  In-ynnil  (he  nrijfin  of  tlie  iiiuiL  Caudal  pedum^lc  i*athi»rlfl< 
\l<  ^'!t^t  df'fitli  I'l  in  lii^tni.  Lutenil  linas  nearly  straight,  and  c*m\ 
fiii^  iiltjnL';  thr  si(|('-.  Id  llh'  hase  of  camlaL 

t  ulin    in  ui-uhnl,  tliirk  hrnwn  uImivc,  tinged   with  olivaceousi, 
UoImw   jj;ili'i\  rxct'pt  the  iifMlomrii,  wliicli  iw  blark;  a  narrow  h\\ 
i^lvvnk  \n'^/}\\u\uix  <>n   thi*  f^ides   in  frnnt  aliovc  the  lateral  line, 
cnjitiniM'il  tn  wntljin  a  sliorl  distanrr  of  t\m  lja«0  of  tho  caudal  ' 


centrals  and  anal  black,  with  white  edges;  lower  surface  of  the  head 
)ale  or  whitish. 

Length,  3  inches. 

This  description  from  a  specimen  from  Lake  Yogo  in  Mino,  above 
Mke  Biwa. 

Fresh  waters  of  central  and  southern  Japan,  very  abundant.  We 
lave  a  very  numerous  series  from  Lake  Biwa  at  Matsubara  and  Kara- 
aki,  from  the  river  at  Tsuchium,  the  Iwai  River  at  Ichinoseki,  from 
lear  Nagoya,  and  the  Kitakami  River  at  Morioka. 

It  is  the  only  species  of  the  group  common  in  northern  Japan.  It 
8  known  by  its  more  elongate  form,  as  contiusted  with  PardchAlo- 
mathus  rhomheii^  though  with  a  similar  color  pattern,  with  the  addition 
rf  a  black  abdomen,  and  dark  pectorals,  and  ventrals,  in  some  adults. 

The  dorsal  radii  are  fewer  than  those  of  P,  /*Ao//i5<^  and  the  pharyn- 
f^l  teeth  are  smooth. 

(Unibatus^   bordered.) 

4.  ACHEILOGANTHUS  LANCEOLATA  (Schlcgcl). 
ZAKO. 

Cajwela  lanceolaln  Sciilegel,  Fauna  Japonuia,  1846,  p,  202,  pi.  c,  fig.  3;  streams 
about  Nagaski. 

AcheUtjgnailius  lanceolatum  Jordan  and  Snyder,  Prot!.  U.  S.  Nat.  Mus.,  XXIII, 
1901,  p.  344;  Lake  Biwa. 

AcheihgjuUhns  meUinofjaMer  Bleeker,  Act.  Hoc.  Sci.  Indo.  Nedrl.  Japan,  VI, 
p.  92,  pi.  II,  fig.  1;  Tokyo.— 8auva(ie,  Bull.  Soc.  Philom.,  1883,  p.  3;  l>ake 
Biwa.— GtJNTiiER,  Cat.  Fish,  VII,  1868,  p.  278;  Tokyo,  from  one  of  Bleeker's 
tjrpes. — IsHiKAWA,  Prel.  Cat.,  1897,  p.  12;  Lake  Biwa,  Owari.— GttNTiiEP, 
Shore  Fishes,  Challenger,  1880,  p.  72;  I^ke  Biwa. 

Capocia  intermedia  Schlegel,  Fauna  Japonica,  p.  203,  pi.  c,  fig.  4;  streams  al)out 


Acheiloganthus  intermedium  GTnther,  Cat.  Fish,  VII,  1868,  p.  278,  copied. — 
Sauvaoe,  Bull.  Sci.  Philom.,  1883,  p.  3;  I^ike  Biwa.— Ishikawa,  Prel.  Cat., 
1897,  p.  12;  Tokyo;  Yodo  R.  at  Kyoto;  Maebara  and  Matsubara  on  I^ke 
Biwa. 

Head  4i;  depth  3;  D.  Ill,  9;  A.  Ill,  9;  P.  15;  V.  8;  scales  38  in  the 
iteral  line;  6  scales  between  the  origin  of  the  dorsal  and  the  lateral  line; 
nd  f)  scales  between  the  latter  and  middle  of  i)elly;  pharyngeal  teeth 
—5;  width  of  head  IJ  in  its  length;  snout  4i  in  head;  eye  3i;  inter- 
rbital  space  2J;  pectoral  about  If;  ventral  U. 

Body  mther  elongate,  luoderatoly  deep  and  compressed.  Head 
hort,  compressed;  snout  short  and  bluntly  rounded;  eye  moderately 
irge,  anterior;  mouth  small,  oblique,  the  maxillary  reaching  to  the 
ostril,  and  protractile;  maxillary  barbel  long,  but  little  shorter  than 
be  eye;  phar3Migeal  teeth  smooth,  and  with  a  narrow  grinding  sur- 
fcce;  nostrils  close  together  in  front  of  the  eye  above;  interorbitai 
l*rQ€.  N.  iVL  vol.  XX vi — i^— — S-j 


•  Ti:.^.f«.-'j 
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erior;  mouth  small,  inferior;  maxillary  short,  reaching  to  the  nos- 
and  protractile;  maxillary  barbel  very  short;  pharyngeal  teeth 
x>th,  and  with  a  narrow  grinding  surface;  nostrils  close  together 
I  near  the  upper  part  of  the  eye;  interorbital  space  i-ather  broad, 
^htly  elevated  and  flattened  medianly.  Gill-openings  rather  large; 
l-rakcrs  short,  few,  and  weak;  pseudobranchite  present, 
intestine  with  numerous  convolutions.  Peritoneum  black. 
Scales  modei*ately  large,  cycloid,  and  some  of  them  imbricated  on 
5  sides;  no  pectoral  flap;  ventral  flap  small. 

Origin  of  dorsal  about  midway  in  the  body  without  caudal,  the  ante- 
»r  rays  the  highest,  the  base  of  the  fin  about  5  in  body  without  caudal, 
d  the  upper  edge  of  the  fin  nearly  straight;  origin  of  anal  below  the 
sterior  doi'sal  rays  or  about  midway  between  origin  of  ventral  and 
sc  of  last  anal  i*ay,  the  anterior  rajs  the  highest,  the  base  of  the  fin 
out  5  in  body  without  caudal,  and  the  upper  edge  of  the  fin  nearly 


Fig.  -2.— ACHEILOGNATIIUS  CYAN08TIUMA. 

traight;  origin  of  anal  below  the  posterior  dorsal  rays  or  about  mid- 
/ay  between  origin  of  ventral  and  base  of  last  anal  ray,  the  anterior 
ays  the  highest,  the  base  of  the  fin  IJ  in  head,  and  the  margin  of  the 
in  nearly  straight;  caudal  deeply  emarginate  and  the  lobes  pointed; 
)ectorals  reaching  about  two-thirds  of  the  distance  to  origin  of  ven- 
rals;  ventrals  inserted  Iwlow  the  origin  of  the  dorsal,  and  reaching 
ie  origin  of  the  anal.  Caudal  peduncle  rather  long,  a  trifle  shorter 
hvLU  head,  and  it.s  least  depth  about  2^  in  head.  Ijat<?ral  line  slightly 
lecurved  and  continued  to  the  base  of  caudal. 

Color  in  alcohol,  brownish  above,  pale  beneath;  dorsal  and  caudal 
^yish  black,  the  former  with  s(^veral  darker  longitudinal  cross  bars; 
mal  grayish,  with  a  broad  marginal,  whitish  l)and;  piH'torals  grayish; 
i?entral8  grayish  black;  snout  dark  brown;  sides  with  a  longitudinal, 
blackish  band  beginning  abruptly  in  a  black  spot  on  the  upper  part  of 
the  sides  about  over  the  middle  of  the  pectoral,  and  on  the  sixth  scale 
from  the  head;  no  dark  spot  above  gill  opening. 

length,  2i  inches.  °^^^^^ ''  ^OOglC 


branchiiv   well   dcvoloix?d.     Intestine   with    numerous    convolutiooab 
Peritoneum  })lack. 

Si'iiles  laiye,  eydoid,  and  some  narrowly  imbricated  on  the  sidw; 
no  jxH'toral  flap;  ventral  flap  small. 

Origin  of  dorsal  alK)ut  midway,  or  a  trifle  in  advance,  in  the  length 
of  the  lK)dy,  without  caudal,  the  anterior  rays  the  highest,  the  Ijaseof 
the  lin  4i  in  body  without  caudal,  the  third  rudimentary  ray  more  or 
less  stiff  and  strong,  and  the  margin  of  the  fin  nearly  straight;  origin 
of  anal  Inflow  the  ]X)sterior  dorsal  rays,  and  about  midway  l>etweea 
the  origin  of  ventnils  and  l)ase  of  last  anal  ray,  similar  in  shape  totk 
dorsal,  the  anterior  i^ys  the  highest,  the  base  of  fin  less  than  head 
without  snout,  the  third  rudimentary  ray  stiflf,  and  the  margin  of  tiie 
fin  nearly  straight;  caudal  deeply  emarginate,  the  lobes  pointed;  pec- 
torals reach  a  little  over  two-thirds  the  distance  to  origin  of  ventrak 
ventrals  inserU^d  a  little  before  origin  of  dorsal  and  reaching-  to  within 
a  short  distance  of  origin  of  anal.  Caudal  peduncle  rather  long  and 
its  least  depth  about  2J  in  head.  Lateml  line  slightly  decllr^•ed,  and 
continued  to  base  of  caudal. 

Color  in  alcohol,  dark  brown  above,  pale  below,  except  the  alKlomen 
and  ventrals,  which  are  blackish;  a  very  pale  and  indistinct  browr 
spot  above  gill-opening,  and  a  pale,  indistinct  brown  or  grayish  stripe 
along  the  sides  above  the  lateral  line,  and  posterioril3' ;  dorsal  and 
anal  gmyish,  with  several  longitudinal  dark  bands  across  the  former, 
and  the  latter  broadly  edged  with  whitish;  caudal  and  pectorals  gravi:*!!. 

Length,  3/'^  inches. 

Here  described  from  an  example  from  Tsuchiura. 

Tho  ?^prrios  is  vory  nbnndant  in  central  and  southern  Jajmn.     Our 
iimny  cxiiinph^^  trniM  'IViirhiin'u,  the  Chikugo  Kiver  at  Kiirumet 
Vn<ln  liiviM'  Ml   i  Muksu  Lnkr  Hiwn  iit  Mut^iilmni,  Kiitiihi  in  OmL 
Vu*rn  in  Miihu  I' lUKivsnliHn  Kiushi,  Wakunmim,  in  (  hvHri  netir  Nugoji^ 

*rfils  >[iiH*ir-.  is  di,-liijirijislnHi  rhintly  t»y  its  long  iwirbel  Jtiut  plain  i 
i»ni{NHi,     'I'Im'  ynnn^  ur<*  iimrkffl  with  a  niore  nv  h^sjn  distinct  lalcil 
>trtpe,  bid  uTr  v^itlhMtl  3i  dark  spot  iibove  tlie  gill  tipenliig, 

5    ACHHILOGNATHUS  CYANOSTIGMA  Jordan  and  Fowler,  new  up 

lliiuL  I:  Urpih.  ;;;,  ;  h.  II L  s;  A.  Ill,  8:  P.  l*k  V.  s:  si^V^ 
ill  lultTMl  liiu'i  ♦>  ^i':i!r>  bctwrt'ti  origin  of  dursi)  uiul  lutt^ni!  Unc.amlj 
sijili*--  lM'lsv<'f*ii  \\\\*  VaWvv  \{\\{\  riiiddh'  of  belly;  pliuryngcul  U^rtli  ^- 
\\\A\\\  nf  \\v'm\,  -'  ih  iK  !iMv*!llj:  snout,  Zi  in  head;  eye,  4;  interor 
s]uu^i\j^-;   pt'rlfM'jiK  l.J;    \riilrM),  Ijj* 

\\\n\\  mud<n^!iti'ly  d<*rp,  jujil  i-djnprrssed.     llmid  rather  sTiifalL  co« 
prrsst^l;  snunl  nilhrr  Idunily  pointed  and  atritle  prtMluccd;  aye  ,<J»H 


very  snort;    puaiyiig^eai   teem 

mrface;  nostrils  close  together 

terorbital  space  i-ather  broad, 

Gill-openings  rather  large; 

•branchiae  present. 

Peritoneum  black, 
some  of  them  imbricated  on 
lall. 

dy  without  caudal,  the  ante- 

ut  5  in  body  without  caudaU 

it;  origin  of  anal  below  the 

y'een  origin  of  ventral  and 

lighest,  the  ba.se  of  the  iin 

>er  edge  of  the  fin  nearly 


niys  or  about  mid- 
1  ray,  the  anterior 
the  margin  of  the 
ae  lobes  pointed; 
to  origin  of  ven- 
al, and  reaching 
,  a  trifle  shorter 
ral  line  slightly 

•sal  and  caudal 

nal  cross  bars; 

orals  grayish; 

longitudinal, 

ipper  part  of 

le  sixth  scale 
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Type  No.,  7724,  Ichthyological  Collections,  Leland  Stanford  Junk: 
University  Museum.  Cotypes  are  in  the  United  States  Natioial 
Museum.     Locality,  Lake  Biwa  at  Matsubara  in  Omi. 

We  have  nianj'  specimens  of  this  species  from  Lake  Biwa  at  Matsu- 
bara  and  its  tributary,  Ijake  Yogo  in  Mino.  It  is  distinguished  chieflr 
})y  the  dark,  distinct,  and  nearly  uniform  lateml  stripe  }>eginningon 
the  sixth  scale  f  i-om  the  head  in  a  dusky  bluish  spot.  In  young  speci- 
mens, the  character  is  readily  seen,  and  they  are  easily  separated  from 
the  young  of  other  species. 

{Kvaveog^  blue;  (Xriypia^  spot.) 

4.     GNATHOPOGON    Bleeker. 

(intUhojtoijon  Bleeker,  Ichth.  Ajrchi|iel.  Indie.  PhkIf.,  II.  1S60,  p.  434  (eloitgnta). 

Body  elongate  and  compressed.  Snout  depressed  and  without  bony 
prominence  in  front;  eyes  superior,  not  covered  with  e^'elids:  jaw.^ 
with  thin  and  simple  lips;  maxillary  oblique,  ending  before  the  eye: 
two  maxillary  barbels.  AMonien  not  keeled.  Dorsal  with  few  ray? 
before  ventrals  and  ending  in  front  of  anal ;  anal  with  few  rays.  Lateral 
lino  slightly  decurved.     (Bleeker.) 

No  species  of  Giiatliopogon  was  obtained  by  »Iordan  and  Snyder. 
The  genus  is  a  doubtful  one,  perhaps  not  distinct  from  AchnltMjTUJthi*^ 
An  East  Indian  species,  jfnvniicm^  is  refeiTed  by  Dr.  Bleeker  to 
Giuithopixjon, 

(;/v^/9og  jaw;  7ro;/(yv,  beard.) 

a  Scales  5 — !J8 — 7:  |)ect()rals  not  reaching  root  nf  vontral.s thuujf^Ui*,  K 

aa  Scales  4 — IJ.*> — 5:  i>ectoral8  reaching  ventrals t/raeifU^  7. 

6.  GNATHOPOGON  ELONGATUS  (Schlegel). 

MrCilTSUKL 

(\i}KM'ta  t'hnnjala  SciiLECiKi.,  Fauna  Jai>onica,  PoisH,,  1840),  p.  200,  pi.  (\  Jig.  1; 

streams  about  Naga.**aki. 
(jiKtthu/xujon  clomjattis  Jordan  and  Snyder,  Check  List  Fifh.  .Ta|)an,  1901,  p.  47; 

l^ike  Biwa. 
Ihtrlnix  hmntfjetii's  iiVsTiiFAi,  Cat.  Fi.^h.,  VII,  1868,  p.  130  (after  Schlegel,  the  name 

vJontjatnx  l)eing  preoccupied  in  Barhvs). 

Head  4  in  length  of  body,  between  tip  of  snout  and  eiuargination  of 
caudal,  and  somewhat  more  than  depth  of  body;  D.  Ill,  7;  A,  11.^; 
P.  15;  V.  1,  7;  about  8S  scales  on  the  lateral  line;  5  scales  between 
the  back  and  the  lat(U"al  line;  diameter  of  the  eye  e(|ual  to  the  length 
of  snout,  which  is  4  in  head.  Mouth  somewhat  spacious,  its  cleft 
very  oblicjue,  and  extendint^  nearly  to  the  tip  of  the  snout;  niaxillarj^ 
prolonged  posteriorly  for  three-fourths  the  length  of  the  snout;  diam- 
eter of  the  suborbitals  etjual  a  third  of  the  eye,  but  the  length  of  th(r 
'>sterior  nearly  twice  that  of  the  others;  length  of  maxillary  barbel 
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scarcely  exceoding  half  the  diameter  of  the  eye;  nostrils  only  sepa- 
rated by  a  thin  lobe  which  covers  the  posterior  orifice,  opening  upon 
the  lower  sides  of  the  snout  midway  between  the  intermaxillary  and  the 
eye;  interorbital  space  considerably  more  than  the  diameter  of  the  eye. 
The  edge  of  the  opercle  forms  a  somewhat  obtuse  and  rounded  angle. 
Upper  part  of  the  head  rounded  upon  the  sides;  its  upper  profile 
straight  until  the  snout,  which  is  somewhat  convex.  Line  of  demar- 
cation between  head  and  neck  nearly  straight;  the  skin  of  head  and 
opercles  smooth. 

Scales  with  their  surfaces  marked  with  fine  stria?,  very  compact  and 
somewhat  divergent. 

Insertion  of  dorsals  slightly  before  the  ventrals  and  nearer  the  head, 
the  second  and  third  rudimentary^  rays  like  the  first  and  second  of  the 
anal,  but  the  size  of  the  fins  a  third  larger  than  the  latter;  margin  of 
anal  straight,  equals,  or  somewhat  more  than  ventrals,  and  preceded 
by  a  weak  spine  less  than  half  the  length  of  the  slender  and  flexible 
ray  which  follows,  and  which  is  also  longer  than  the  first  divided  ra}^ 
of  the  fin;  caudal  emarginate,  lobes  pointed,  and  their  length  about 
half  the  fin;  pectorals  equal  to  head  without  snout  and  not  reaching 
to  base  of  ventrals  by  a  space  equal  to  half  their  own  length;  ventrals 
a  fifth  shorter  than  pectorals  and  almost  reach  the  anus.  Anus  entirely 
after  the  origin  of  the  anal  and  about  two-thirds  of  the  distance 
between  tip  of  snout  and  base  of  caudal. 

Color  in  spirits  brown  above  with  silvery  reflections,  below  pale; 
opercles  pure  silvery  white  and  the  fins  uniform  yellowish;  scales 
sprinkled  with  numerous  minute  black  dots;  a  broad  and  ill-defined 
band  of  bluish-silvery  extending  along  the  sides  of  the  body. 

Two  specimens,  one  3  inches  and  the  other  3i  inches  in  length,  taken 
in  some  stream  near  Nagasaki.  (Schlegel.)  The  specimen  taken  by 
Otaki  at  Karasaki  on  Lake  Biwa  has  been  sent  away. 

(elongatm^  elongate.) 

7.  GNATHOPOGON    GRACILIS  (Schlegel). 

Cfijxjiela  gracilis  Schlegel,   Fauna  Japonica,  PoisH.,  1846,  p.  201,  pi.  r,  fig.  2; 

streams  near  Nagasaki. 
Barlms  homozoiius  Guntiieu,  Cat.  Fish.,  VII,  ItSfhS,  p.   187,  after  Sohlejrel,  the 

name  (jracifis  preo(;cui)ie(l  in  liarhuH. 

Form  elongate;  depth  5^  in  the  length  of  the  bod}'  ))etween  tip  of 
snout  and  emargination  of  caudal.  Body  posterior  to  dorsal  slender. 
Head  longer;  eyes  much  larger;  snout  bulky  and  convex  above; 
mouth  cleft  horizontal.  Suborbitals  narrower;  bai'bels  somewhat 
longer;  pectorals  very  long  and  reaching  nearly  to  the  base  of  the 
ventrals;  lateral  line  slightly  decurved;  anus  remote  from  the  anal  tin; 
the  scales  much  larger,  only  25  in  the  lateral  line;  4  rows  of  scales 
between  lateml  line  and  back  and  5  rows  between  the  former  and  the 
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alxionien.  The  form  of  the  fins  and  the  number  of  their  ra^'s.  the 
color,  and  all  the  other  characters,  are  common  with  G nathf*p(>f^n 
el<mgatm. 

Length  2^  inches.     (Schlegel.) 

From  a  stream  near  Nagasaki;  perhaps  identical  with  Gnathopogm 
ehmgatuJi. 

{(fraellh^  slender.) 

5.  HEMIBARBUS  Bleeker. 
i/f?m »7>ar/>i«  Bleeker,  Prcxir.  Cyprin.,  1861,  p.  281  [barfmn). 

Bod}'  elongate,  i-ather  slender,  and  compressed.  Head  elongate, 
somewhat  pointed,  and  with  many  mucous  cavities  about  the  eyes  and 
along  the  edge  of  the  preoperculum;  snout  long,  blunt  at  the  tip;  eye 
rather  large,  high;  mouth  inferior,  the  maxillary  not  reaching  eye; 
lips  fleshy;  each  maxillary  with  a  barbel  as  long  as  the  eye;  teeth  5. 
3, 1 — 1,  3,  5.  Gill-nikers  short;  intestine  short.  Peritoneum  silvery: 
scales  cycloid,  about  49.  Dorsal  inserted  nearer  tip  of  snout  than 
base  of  caudal,  and  armed  with  a  slender,  shai^p,  strong,  and  smooth 
spine;  anal  inserted  far  behind  tip  of  depressed  dorsal;  cuudal  deeply 
emarginate,  the  lobes  pointed;  ventrals  inserted  behind  origin  of  the 
dorsal.     Lateral  line  slightly  decurved  and  continuous. 

Large  fishes  of  the  streams  of  Japan  and  Formosa,  allied  to  the 
European  Barbel  {Barhun  harhm). 

{rffxi^  half;  harhws,) 

8.     HEMIBARBUS  BARBUS   (Schlegel). 
SOI,  NIGOI. 

Gobio  />ffr//f/«  Temmtnck  and  ScnLEc.EL,  Fauna  Japonica,  Poiss.,  1846,  p.  198,  pi. 

xcix,  iig.  1;  near  Nagasaki. 
Hemiharlnui  harbas  Bleeker,  Prcnlr.  Cypr.,  1861,  p.  281. — Jordan  and  Sxydkr, 

Check  List  Fish.  Japan,  1901,  p.  46;  Yokohama. — Jordan  and  Evermaxx, 

Proc,  U.  S.  Nat.  Mus.,  1902;  Formosa. 
Bnrbus  arJdcfjeli  GUxther,  Cat.  Fish.,  VII,  1868,  p.   134;  Formosa, — Ishikawa, 

Prel.  Cat.  1897,  p.  15;  Tokyo,  Ise. 

Head  8i;  depth  4i;  D.  Ill,  7;  A.  Ill,  6;  P.  20;  V.  9;  scales  49  in 
the  lateral  line;  7  scales  in  an  oblique  series  between  origin  of  dorsal 
and  lateral  line,  and  7  scales  between  the  latter  and  middle  of  lieliy; 
pharyngeal  teeth  5,  3,  1—1,  3,  5;  width  of  head  2i  in  its  length:  snout 
2i  in  head;  eye  5;  interorbitiil  space  Si;  pectoral  li;  ventral  If;  eye 
2  in  snout. 

Bod}'  elongate  and  compressed.  Head  elongate,  pointed,  gi^eatlr 
compressed,  with  man\'  mucous  cavities  around  the  eyes,  and  below 
and  behind  the  edge  of  the  preoperculum;  snout  long,  pointwl,  and 
produced;  eyes  modenitely  large,  anterior  and  superior;  mouth  small, 
inferior,  and  with  the  upper  jaw  produced;  lips  fleshy  and  not  broad: 
a  slender  maxillary  barbel  equal  to  the  diame^^z^^yth^^^^^^pharyn- 
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g-^al  teeth  in  3  rows,  several  with  grinding  surface,  and  compressed, 
a*nd  those  in  the  inner  row  small;  nostrils  together,  in  front  of  the 
e^ye  and  about  over  the  base  of  the  maxillary  barbel  so  that  they  are 
rouch  nearer  the  eye  than  the  tip  of  the  snout;  hiterorbital  space 
b>xoad  and  flattened  like  the  rest  of  the  top  of  the  head.  Gill-open- 
ings large;  gill-i-akers  7—12,  some  of  the  lower  ones  rudimentary; 
those  which  are  well  developed  short  and  fleshy.  Intestine  short. 
JPcritoneum  silvery. 

Scales  large,  of  more  or  less  uniform  size,  and  cycloid;  no  scaly 
pectoral  flap;  ventral  flap  moderate. 

Dorsal  fin  inserted  nearer  the  tip  of  the  snout  than  the  base  of  the 
caudal,  armed  with  a  long,  straight,  smooth  spine,  the  anterior  dorsal 
rays  the  longest,  so  that  when  the  tin  is  depressed  the  first  reaches 
bej'ond  the  others;  anal  entirely  behind  dorsal  and  midway  between 
the  origin  of  the  ventrals  and  the  base  of  the  caudal;  caudal  deeply- 
forked,  the  lobes  pointed;  pectorals  reach  three-fourths  the  distance 
to  the  ventrals;  origin  of  ventrals  behind  that  of  dorsal,  about  mid- 
Tvay  between  tip  of  snout  and  base  of  caudal,  and  reaching  a  little 
more  than  half  the  space  to  anal;  caudal  peduncle  compressed,  its  least 
depth  a  little  over  3  in  head.  Lateral  line  continuous  and  slightly 
decurved  in  front. 

Color  in  alcohol,  brassy- brown  above,  the  sides  and  lower  surface 
silvery. 

JLength,  9$  inches. 

This  description  from  an  example  from  the  Yodo  River,  in  Osaka. 

Fresh  waters  of  Japan.     Of  this  species  we  have  examples  from 

Lake  Jinsaburogatti  at  Mishitsugaru,  Aomori  (collection  Sotaro  Saito), 

the  Yodo  River  at  Osaka,  the  Chikugo  River  at  Kurume,  and  from 

near  Tokyo  (AlbatroMs  collection). 

{ba)^m^  the  European  barbel.) 

6.  LEUCOGOBIO   Gunther. 
Leucogobio  GUnther,  Ann.  Ac.  Sci.  I*eter8t)urg,  1896,  p.  212  (herzensteini). 

Body  oblong,  slightly  compressed.  Head  elongate;  eye  moderate; 
snout  not  projecting;  mouth  o])lique,  the  jaws  a})out  equal,  and  the  lips 
narrow  and  simple;  the  maxillary  ])arl>el  sometimes  as  long  as  the  eye; 
teeth  6  or  5  and  3,  2  or  1—6  or  5—5—3,  2  or  1;  interorbital  space 
broad;  nostrils  close  together.  Intestine  short.  Peritoneum  generally 
silver3\  Scales  large,  cycloid,  and  not  imbricated.  Dorsal  inserted 
midway  or  in  advance  of  space  between  tip  of  snout  and  base  of 
caudal ;  caudal  emarginate;  Lateral  line  nearly  straight  or  only  slightly 
decurved  and  continuous.  This  genus  is  related  to  Gobio^  differing  in 
its  mouth,  which' is  like  that  of  LtuclHcm,  It  embraces  two  Chinese 
species,  Leiicogobto  kci^zeitsiehii  and  Leucoijohlo  Utauatm^  and  four 
Japanese  species. 

(XevKos,  white;  gobio.)  Digitized  by  ^OOgie 
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a  Dorsal  generally  inserted  midway  between  the  tip  of  the  snout  and  the  basie  ni  the 
caudal;  young  with  a  black  spot  at  base  of  caudal. 
h  Body  deep;  caudal  emarginate;  sides  with  longitudinal  brown  bands. 

gutdhgriy  9. 
hb  Body  more  elongate;  caudal  very  deeply  emarginate;  a  bluish-black  ktenl 

band .jordani,  10 

aa  Dorsal  always  inserted  much  i^earer  the  tip  of  the  snout  than  the  base  of  caudal: 
young  without  black  caudal  spot;  coloration  more  or  less  silvery. 

c  Body  deep;  eye  4  in  head;  color  silvery may^dsr,  11. 

cc  Iio<iy  elongate,  rather  slender;  eye  a  little  over  3  in  head,  above  with  a  few 
brown  spots bivar^  If 

9.  LEUCOGOBIO  GONTHERI  Ishikawa. 

Jjmcogohio  gihitheri  Ishikawa,  Annot.  Zool.  Japon.,  Ill,  Pt  4,  April  30,  1901; 
p.  161;  Maibara,  Matsubara,  etc.,  on  Lake  Biwa. 

Head  3i:  depth  33;  D.  Ill,  7;  A.  Ill,  6;  P.  15;  V.  8;  scales  38  in 
the  lateral  line;  iS  scales  in  an  oblique  series  between  ox-igin  of  dorsal 
and  lateral  line,  and  6  scales  between  the  latter  and  middle  of  bellv: 
pharyngeal  teeth  5,  3 — 3,  5;  width  of  head  H  in  its  length;  snout  3i 
in  head;  e3^e  4i;  interorbital  space  ^3^;  pectoral  1|;  ventral  IJ. 

Body  moderately  elongate,  compressed,  and  rather  de^p.  Head 
elongate,  and  pointed  bluntly;  snout  bluntly  rounded,  a  little  longer 
than  the  eye  and  not  projecting  beyond  the  mandible;  eyes  anterior, 
moderately  large,  and  1\  in  snout;  mouth  rather  large,  oblique,  so 
that  the  jaws  meet  in  front  on  a  level  with  the  middle  of  the  eyes  and 
the  maxillary  reaches  behind  nearly  to  the  front  margin  of  the  eye; 
lips  somewhat  broad  and  fleshy;  a  slender  maxillary  barbel  about 
equal  to  the  eye;  pharyngeal  teeth  in  2  rows,  several  of  the  larger 
ones  with  grinding  surface  and  those  in  the  inner  row  small;  nostrils 
together,  in  front  and  nearer  the  eye  than  tip  of  snout;  interorbital 
space  broad  and  slightly  convex.  Gill-openings  large;  gill-rakers 
short,  and  weak;  pseudobranchije  large;  gill-filaments  long.  Intestine 
short.     Peritoneum  silvery. 

Scales  large,  of  more  or  less  uniform  size,  and  cycloid;  no  pectoral 
flap;  ventral  flap  present. 

Origin  of  the  dorsal  iu  most  cases  midwa}^  between  the  tip  of  the 
snout  and  the  base  of  the  caudal,  though  when  depressed  not  reaching 
over  the  origin  of  the  anal;  origin  of  the  anal  nearer  that  of  the  ven- 
tral than  base  of  caudal,  and  when  depressed  reaching  moi-e  than  half 
way  to  the  latter;  caudal  emarginate;  pectoral  about  three-fifths  of 
space  to  ventral;  origin  of  ventral  about  under  that  of  dorsal,  and  the 
fin  reaching  three-fifths  the  distance  to  anal.  Caudal  peduncle  com- 
pressed, deep,  and  in  its  least  depth  2  in  head.  Lateral  line  contin- 
uous, nearly  straight,  only  very  slightly  decurved  in  front. 

Color  in  alcohol  dark  brassy  olivaceous  brown  above,  and  below  pale 
or  whitish  with  silvery  reflections;  along  the  sides  are  a  series  of  pale 
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longitudinal  stripes  following  in  the  series  of  scales,  and  that  along  the 
lateral  line  very  much  darker  than  the  others;  at  the  base  of  the  caudal 
a  blackish  spot;  dorsal,  caudal,  and  pectoral  brownish,  the  other  fins 
pale;  lips  brownish. 

Length,  S^'y  inches. 

This  description  from  an  example  from  Matsubai-a  on  Lake  Biwa 
in  Omi. 

Fresh  waters  of  central  Japan.  Our  very  numerous  series  of  speci- 
mens are  from  Matsubara  on  Lake  Biwa  in  Omi,  Nagoya  in  Owari, 
Katata  in  Omi,  and  the  Chikugo  River  at  Kurume. 

From  Ishikawa's  description  of  Leucogobio  jordani  we  see  little  to 
distinguish  it  from  the  present  species,  although  we  hesitate  to  unite 
the  two  without  further  material.  We  have  also  not  seen  any  speci- 
mens with  6  teeth  in  the  larger  row. 

(Named  for  Dr.  Albert  Giinther.) 

lo.  LEUCOGOBIO  JORDANI  Ishikawa. 

Leucogohio  jordani  Ishikawa,  Annot.  Zool.  Japon.,  Ill,  Pt.  4,  April  30, 1901,  p. 
163;  Lake  Biwa  at  Shiwotsu  and  Matsubara. 

Head  3  (in  total);  depth  6  (in  total);  D.  10;  A.  7;  V.  8;  scales  in 
lateral  line  39 — 40;  scales  transversely  5^-4^;  pharyngeal  6  or  5,  3 — 3, 
5  or  6;  ej'c  1^  in  interorbital  space. 

Head  relatively  long  with  the  snout  a  little  longer  than  the  eye, 
which  is  a  little  less  than  the  length  of  the  head;  mouth  anterior, 
deeper  than  wide,  its  corner  being  halfway  between  the  end  of  the 
snout  and  the  anterior  border  of  the  eye;  barbels  minute,  about  two- 
thirds  the  diameter  of  the  pupil.  Pharyngeal  teeth  hooked  at  the  end. 
Intestinal  tract  with  only  a  single  convolution.  Peritoneum  with  a 
few  pigments  of  brownish  color.  Number  of  vertebra  33,  of  which 
14  enter  into  the  tail. 

There  are  about  3  series  of  scales  between  the  lateral  line  and  the 
ventral  fin. 

Origin  of  the  dorsal  slightly  in  advance  of  the  root  of  the  ventral, 
and  just  in  midway  between  the  end  of  the  snout  and  the  root  of  the 
caudal;  caudal  tin  very  deeply  emarginate;  pectoral  fin  about  half  the 
length  of  the  head,  without  snout  and  terminating  a  long  wa}'  from 
the  root  of  the  ventral;  ventral  shorter  than  the  pectoral  and 
terminating  in  front  of  the  vent. 

Color  silvery;  back  dark  brownish,  and  a  bluish-black  band  on  the 
side  of  the  body;  a  small  triangular  spot  of  a  deeper  color  at  the  root 
of  the  caudal  is  very  distinct  in  small  individuals. 

Length  78  mm.  (about  S^\  inches). 

Shiwotsu  and  Matsubara  on  Lake  Biwa.     (Ishikawa.) 

This  species,  not  seen  by  us,  is  said  to  differ  in  a  marked  way  from 
Leucogobio  guntheri  by  its  slender  foim,  its  longer  headj^g^H^bft^Jte^^i^tC 
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and  deeper  emarginated  caudal.     According  to  the  figure  the  pectoral 
fin  is  represented  as  nearly  two-thirds  the  length  of  the  head,  including' 
snout,  or  about  equal  to  the  space  between  the  middle  of  the  eye  and 
the  posterior  margin  of  the  gill-opening. 
(Named  for  Dr.  David  Starr  Jordan.) 

II.  LEUCOGOBIO  MAYED^  (Jordan  and  Snyder). 

Gobio  mayedie  JonvAH  and  8nyi>kr,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  S42. 
pi.  IX,  fig.  2;  Lake  Biwa,  near  Karasaki. — Jordan  and  Snyder,  Check-Let 
Fish.  Japan,  111,  April  3,  1901,  p.  46;  Lake  Biwa. 

Head  4i;  depth  4*;  D.  HI,  7;  A.  Ill,  0;  P.  ItJ;  V.  S;  s<.^Ks  in 
lateral  line  42;  5  scales  between  origin  of  dorsal  and  lateral  line,  and 
6  scales  between  the  latter  and  the  middle  of  the  belly;  pharyngeal 
teeth  5,  3 — 3,  5;  width  of  head  a  little  less  than  2  in  its  length;  snout 
Si  in  head;  eye  4;  interorbital  .space  8^;  })ectoral  If;  ventral  1^. 


Fio.  3.— LicrroooBio  mayrdjc. 


Body  elongate,  oblong  and  compressed.  Head  elongate,  com- 
pressed; snout  mther  bluntly  rounded,  and  a  trifle  longer  than  the 
eye;  eyes  moderate,  anterior;  mouth  oblique,  protractile,  the  jaws 
about  equal  and  the  maxillary  not  reaching  to  the  front  of  the  eye: 
lips  somewhat  fleshy;  a  small  maxillary  barbel;  pharyngeal  teeth  in 
the  larger  row  with  narrow  grinding  surface,  and  some  of  them 
slightly  hooked;  nostrils  close  together,  in  front  of  the  eye  al>ove  and 
also  a  little  before  the  end  of  the  maxillary;  interorbital  s|>ace  bnxid 
and  slightly  convex.  Gill-openings  large  and  the  membrane  rather 
broadly  joined  to  the  isthmus;  gillrakers  short,  few,  and  weak;  psendo 
branchite  large:  gill-tilaments  rather  long.  Intestine  short.  Perito- 
neum silvery. 

Scales  I'ather  large,  of  more  or  less  uniform  size,  and  cycloid:  head 
naked:  no  pectoral  flap  and  the  ventrals  with  a  well  develo}XHl  flap. 

Origin  of  dorsal  much  in  advance  of  the  middle  of  the  body  without 
caudal,  and  the  tip  of  the  first  developed  ray  reaching  a8  far  poste- 
riorly as  the  tip  of  the  last  when  the  fin  is  depi*es.sed:  origin  of  anal 
entirely  behind  dorsal  and  when  the  fin  is  depressed  it  does  not  reach 
quite  half  the  distance  to  base  of  caudal;  c*audal  deeply  emarginate, 


w.  1334.     JAPANESE  CYPRINOID  FISHES— JORDAN  AND  FO  WLER.       829 


and  the  lobes  pointed;  pectoral  falling  rather  in  front  of  the  origin  of 
dornal,  and  about  three-fifths  of  the  space  to  ventrals;  origin  of  ven- 
trals  a  trifle  behind  the  origin  of  the  doi-sal,  and  reaching  about  three- 
Hfths  in  the  space  to  the  origin  of  anal.  Caudal  peduncle  compressed, 
rather  long,  and  its  least  depth  2i  in  head.  Lateral  line  continuous 
along  the  sides,  and  almost  straight. 

Color  in  alcohol  brown,  pale  or  whitish  below,  and  the  body  more 
or  less  silvery  on  the  sides  and  lower  parts;  a  pale  longitudinal  band, 
l>eeonnng  darker  along  the  caudal  peduncle,  along  the  sides;  fins  tinted 
with  brown,  except  the  ventrals  and  anal,  which  are  pale  like  the  lower 
surface. 

Length  4^  inches. 

This  description  from  a  specimen  from  Lake  Biwa  at  Matsubara. 

Fresh  waters  of  southern  Japan,  very  abundant  in  Lake  Biwa. 

Our  many  specimens  are  from  near  Kai-asaki,  I^ake  Biwa  (cotypes), 
(No.  6272,  Ichthyoiogical  collections  Leland  Stanford  Junior  Uni- 
versity Museum  (collection  K.  Otaki))  Lake  Biwa  at  Matsu])ara  and 
Zeze,  the  Yodo  River  at  Osaka  in  Settsu,  the  Chikugo  River  at 
Kurume,  and  from  near  Nagoya  in  Owari. 

In  young  examples  the  fins  are  longer,  and  the  lateral  Imnd  jnore 
distinct  posteriorly  but  without  a  dark  spot  at  the  btuse  of  the  caudal. 

(Named  for  Kinichiro  Mayeda,  a  Japanese  student  in  Leland  Stan- 
ford Junior  University.) 

12.  LEUCOGOBIO  BIW^  (Jordan  and  Snyder). 

Oohio  bhcR'  Jordan  and  Snyder,  Proc.  U.  8.  Nat.  Muf.,  XXIII,  1900,  p.  840,  pi. 
IX,  fig.  1 ;  I^ke  3i wa  near  Matsubara. — ^.Iordan  and  Snyder,  Check  List  Fish. 
Japan,  III,  April  3,  1901,  p.  46;  Lake  Biwa. 

Head  4;  depth  about  6;  D.  Ill,  7;  A.  Ill,  6;  P.  17;  V.  8;  scales 
39  in  the  lateral  line;  4  scales  ])etween  the  origin  of  dorsal  and  lateral 
line,  and  6  scales  between  the  latter  and  middle  of  belly;  pharyngeal 
teeth  5,  3-3,  5;  width  of  head  2  in  its  length;  eye  a  little  over  3; 
interorbital  space  4i;  pectoral  li;  ventral  1^. 

Body  elongate,  mther  slender  and  compressed.  Head  elongate,  com- 
pressed, and  somewhat  pointed  in  front;  snout  rather  long,  bluntly 
rounded,  and  a  little  shorter  than  the  eye;  eyes  large  lateral  and  ante- 
rior; mouth  oblique,  inferior,  protractile,  the  jaws  etjual,  and  the  max- 
illaiy  reaching  almost  to  the  front  of  the  eye;  the  jaws  meet  about  level 
with  the  lower  margin  of  the  eye;  lips  .somewhat  fleshy;  a  maxillary 
barl>el  equal  to  about  two-thirds  the  orbit;  several  pharyngeal  teeth  in 
the  larger  row  with  narrow  grinding  surfaces;  nostrils  together  and 
near  the  front  of  the  eye;  interorbital  space  broad  and  flattened.  Gill- 
openings  large;  gillrakers  short,  few,  and  weak;  pseudobranchiie  well 
developed;  gill-tilaments  rather  long.  Intestine  short.  Peritoneum 
with  a  little  dusty  coloring.  ^igi,^^,  .^  ^OOglc 
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Scales  rather  large,  of  more  or  less  unifonii  size,  and  cycloid;  head 
naked;  no  pectoral  flap;  ventral  flap  small. 

Origin  of  dorsal  much  in  advance  of  the  middle  of  the  body  witboat 
caudal,  and  the  tip  of  the  first  developed  ray  reaching  as  far  posteri- 
orly as  the  tip  of  the  last  when  the  fin  is  depressed;  ori^n  of  anal 
behind  tip  of  depressed  dorsal  a  trifle  nearer  the  origin  of  the  ventral 
than  base  of  caudal,  and  the  fin  reaching  about  halfway  in  the  space 
between;  caudal  deeply  emarginate  and  the  lobes  pointed;  piHrtoral 
reaching  almost  to  the  origin  of  dorsal  and  about  three-fourths  in  the 
space  to  origin  of  ventral;  ventral  behind  origin  of  dorsal,  and  aboat 
three-fifths  in  the  space  to  anal.  Caudal  peduncle  compressed,  rather 
long,  and  its  least  depth  al>out  equal  to  the  eye.  Lateral  line  continu- 
ous along  the  sides,  very  slightly  decurved  in  front. 

Color,  in  alcohol,  brown,  pale  or  whitish  washed  with  silven-  below; 
above  the  lateral  line  and  upon  the  upper  surface  of  the  head  with  fiae 


Fig.  4.— LErcfKsoBio  riw^. 

black  dots  grouped  together  on  the  edges  of  the  scales  in  small  spot< 
and  distributed  irregularly;  lateral  line  with  a  row  of  dark  spots;  a 
median  lateral  pale  brown  longitudinal  band;  all  fins  except  ventrals 
with  some  dark  color. 

Length,  3 J I  inches. 

Described  from  No.  r)273,  Ichthyological  Collections,  Leland  Stanford 
Junior  University  Museum,  cotype,  from  Lake  Biwa,  near  Matsubara, 
from  collection  of  C.  Ishikawa. 

This  species  is  only  known  to  us  from  Lake  Biwa,  near  Matsubara. 
With  the  exception  of  the  two  specimens  l^efore  us  and  the  type,  wo 
know  of  no  other  specimens. 

(/>/VY^  the  samiscn,also  the  loquat  tree,  the  name  of  the  largest  lake 
in  Japan.) 

7.  PSEUDOGOBIO  Bleeker. 
Psnidof/ohio  Blekkek,  Atla*<  Ichthyol.,  Cyprin.,  1S<>3,  p.  29,  {esociniis). 

Body  elongate,  rather  slender  and  tapering  behind.  Head  elongate, 
pointed;  snout  long,  concave  above,  and  slightly  produced,  with  its 
tip  bluntl}'  rounded;  eye  small,  nearer  ix)sterior  edge  of  o}>ercle  than 
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tip  of  snout;  mouth  small,  protmctile  downwards,  inferior,  the  max- 
illar\^  not  reaching  nostrils;  lips  broad,  fleshy,  and  covered  with  well- 
cleveloped  papillae;  a  rather  short,  thick,  maxillary  barbel;  teeth 
small,  6  or  6,  2 — 2,  5  or  6;  interorbital  space  broad  and  concave. 
Intestine  short.  Peritoneum  silvery.  Scales  moderate,  cycloid,  about 
42.  Origin  of  dorsal  nearer  tip  of  snout  than  base  of  caudal;  origin 
of  anal  far  l>ehind  tip  of  depressed  ventral;  caudal  emarginate;  ven- 
traLs  inserted  well  behind  origin  of  dorsal.  Lateral  line  almost  straight 
or  very  slightly  decurved  and  continuous.  Dorsal  and  caudal  with 
distinct  narrow  blackish  cross-l)ands. 

Streams  of  Japan  and  Formosa. 

(^fu;^?  false;  (jobio.) 

13.  PSEUDOGOBIO  ESOCINUS  (Schlegel). 
KAMASUKA  (SCYTHE  FISFI):  KAWASAKI  (RIVER-POINT). 

Of}bio  eaocivus  Schlegel,  Fauna  JaxK:)uica,  Poiss.,  1846,  p.  196,  pi.  xcix,  fig.  2, 
near  Najrasaki. 

Psewlogobio esoci nun  GiisTnun^  Cat.  Fish.,  VII,  1868,  j).  175:  from  one  of  Sdilegers 
types. — Sauvage,  Bull.  Soc.  Philom.,  Paris,  1883,  p.  3  reprint;  Lake  Biwa. — 
IsHiKAWA,  Prel.  Cat.,  1897,  p.  15;  Yeshigo,  Tama,  Chichibu,  Suvva,  Shinshin, 
Owari,  I^ke  Biwa  at  Matsuhara,  Katsuwa  R.,  Yamashiro,  Kyoto,  Kurunia. — 
Jordan  and  Snydeu,  Check  List,  1901,  p.  46;  Lake  Biwa. 

Head  3|;  depth  6;  D.  11,  8;  A.  11,  7;  P.  16;  V.  8;  scales  42  in  the 
latei-al  line;  5  scales  in  an  oblique  series  between  origin  of  dorsal  and 
lateral  line,  and  5  scales  between  the  latter  and  middle  of  belly;  phar- 
yngeal teeth  6  or  5,  2 — 2,  5  or  6;  width  of  head  2  in  its  length;  snout 
2  in  head;  eye  .5;  interorbital  space  4i;  pectoral  IJ;  ventral  I'i. 

Body  elongate,  rather  slender,  tapering  behind,  and  somewhat  com- 
pressed. Head  elongate,  pointed,  and  compressed;  snout  long,  com- 
pressed, concave  above,  and  slightlv  produced  beyond  the  mandible, 
thjB  tip  bluntly  rounded;  eye  rather  small,  2f  in  snout,  high,  and 
nearer  the  posterior  edge  of  opercle  than  the  tip  of  the  snout;  mouth 
small,  protractile  downwards,  and  inferior,  the  maxillary  not  reaching 
posteriorly  as  far  as  the  nostrils;  lips  very  broad  and  lleshy,  and  cov- 
ered with  well-developed  papilhe,  a  mther  short  thick  maxillary 
oarbel  equal  to  two-thirds  the  eye;  pharyngeal  teeth  small,  slender, 
H)nipressed,  hooked,  and  those  in  the  lesser  row  very  small  and  feeble; 
.lostril.s  together  and  nearer  the  eye  by  two-thirds  the  length  of  the 
snout;  interorbital  spice  broad  and  concave,  and  the  top  of  the  head 
ilso  concave.  Gill-openings  large  and  the  membranes  broadh'  united 
to  the  isthmus,  forming  a  rather  fleshy  flap  on  each  side  ])elow:  gill- 
*akei*s  developed  as  numerous  soft  stumpy  excrescences;  gill-filaments 
long  and  very  numerous.  Intestine  with  a  single  convolution.  Vovi- 
Goneum  silvery. 

Scale.s  large  and  cycloid,  none  on  the  breast;  no  pectoral  flap; 
/entral  flap  present    '  Digitized  by  ^OOgie 


extending  r)eyona  tne  tips  or  tne  last  wnen  tne  nn  is  depressed,  aod 
the  upper  edge  of  the  tin  straifi^ht  or  emarginate;  origin  of  the  anil 
alH)ut  midway  In^tween  the  tip  of  the  depressed  dorsal  and  the  hsuse 
of  the  cjiudal,  and  the  tin  reaching  two- thirds  the  distance  to  l»a^e 
of  cauchil;  caudal  deeply  emarginate  and  the  lobes  pointed;  pectoral 
broad,  rounded,  and  re^iching  beyond  the  origin  of  the  iloi-sal.  and 
almost  to  the  origin  of  the  venti'al;  origin  of  ventiul  well  l^ehind  the 
origin  of  the  dorsal,  and  when  depressed  extending  for  half  the  ?$pioe 
to  origin  of  anal.  Caudal  peduncle  rather  short  and  compres^sed.  its 
least  depth  about  4  in  head.  Lateral  line  nearly  stmight  and  continu- 
ous to  the  base  of  the  caudal. 

Color  in  alcohol  dark  brown  al)ove,  pale  or  whitish  l^elow  and  waslied 
with  silvery;  upper  surface  of  tlie  body  speckled  with  darker  bix)wn 
spots,  the  sides  with  a  series  of  about  12  large  brownish  spots  dong 
the  lateral  line;  dorsal  and  caudal  with  5  or  t>  narrow  blackish  crtte^^ 
lines;  pectoral  with  a  few  brown  spots,  the  ventrals  and  anal  pale; 
barbels  and  lips  jmle. 

length  7|  J  inches. 

This  description  from  an  example  from  Lake  Biwa  at  Matsuljara. 

Of  this  species  we  have  numerous  specimens  from  Lake  Biwa  at 
Matsubara,  the  Kitakami  River  at  Morioka,  Matsushima,  the  Kiau 
River  at  Utsunomiya,  the  Chikugo  River  at  Kurume,  Tsuruga  io 
Echizen,  the  Yodo  River  in  Osaka,  Kawatana  in  Hizen,  the  Iwai 
River  at  Ichinoseki,  Kaminutani  River  in  Omi,  and  an  example  from 
the  collection  from  Karasaki,  Lake  Biwa,  from  K.  Otaki. 

It  is  one  of  the  commonest  of  Japanese  fishes,  lying  on  the  bottiwa 
among  the  rocks  or  weeds,  in  the  fashion  of  the  American  speciej^rf 
IIyh(pj)t<!s. 

{emcinus^  pike-like.) 

8.  SARCOCHEILICHTHYS  Bleeker. 

Sftrcorlu'illchthifs  liLKEKKK,  Cyprin.  Prodr.,  1860,  p.  426  {nirirgaiK.^). 

Body  elongate,  oblong,  and  compressed.  Head  elongate.,  bluntlj 
pointed,  and  compressed;  snout  blunt  and  obtusely  rounded:  cyt 
small;  mouth  small,  inferior;  lips  rather  thick  and  fleshy;  averysnaS 
and  short  iniixillary  bar])el;  teeth,  5 — 5;  interorbital  space,  convex. 
Intestine  short.  Peritoneum  silvery.  Scales  leather  small,  42.  On- 
gin  of  dorsal  nearer  tip  of  snout  than  base  of  caudal ;  anal  insertiii 
below  tip  of  depressed  dorsal;  caudal  emarginate;  ventrils  insert<Ki* 
little  behind  origin  of  dorsal.  Lateral  line  almost  straight  and  i-or 
tinuous.  Breeding  males  Avith  horny  tubercles  on  snout  and  side? 'j' 
head.     Japanese  species,   resembling  those  of  the  American   genB*^ 

{adpS^  flesli;  A'^^'^'^^^.  Up:  U^f!=r,  tish.) 
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lA'ncisctai  rar'u'gatuM  S^'ULECiEi,,  Fauna  Japonica,  Poiss.,  1846,  p.  213,  ]>l.  cir,  f\g. 
2;  Nagasaki. 

J *«eudogohio  mriegntuH  itHisTiiRny  Cat.  Fish.,  VII,  1868,  p.  175;  after  notes  of 
Bleeker  on  Schlegel's  type. — Ishikawa,  Zool.  Mag.  Tokyo,  VII,  August, 
1895,  p.  125;  Otsu,  Matsulmra,  and  Maebara  on  I^ke  Biwa;  Prel.  Cat.,  1897, 
p.  15;  Lake  Biwa,  Maebara;  Matsubara,  Zensho,  Tsuyama,  Minasuka  R., 
Kii.— 8AryA(}E,  Bull.  Soc.  Philoin.,  1883,  p.  ?,  Lake  Biwa. 

SarcocheUichthyH  variegatus  Jordan  and  Snyder,  Chectk  List,  1901,  p.  46;  Lake 
Biwa. 

Head  3|  ;  depth  i;  D.  Ill,  8;  A.  IT,  7:  P.  15;  V.  8;  scales  42  in 
the  lateral  line;  5  scales  between  origin  of  dorsal  and  lateral  line,  and 
6  scales  between  the  latter  and  middle  of  belly;  pharyngeal  teeth  5 — 5; 
width  of  head  If  in  its  length;  snout  2f  in  head;  eye  5i;  interorbital 
space  3i;  pectoral  li;  ventral  1^. 

Body  elongate,  oWong,  moderately  deep  and  compresvsed.  Head 
elongate,  bluntly  pointed  and  compressed;  snout  moderately  long, 
compressed,  very  1)1  unt,  obtusely  rounded  and  not  protruding  beyond 
the  jaws;  e}^^  small,  rather  high,  i^i  in  snout,  and  anterior  in  the  head* 
mouth  small,  inferior  and  protractile,  the  maxillary  reaching  as  far 
posteriorly  as  the  posterior  nostril;  lips  thick,  mther  broad  and  fleshy, 
and  the  lower  broadly  separated  by  the  hard,  rounded,  horn}'  symph}"- 
fiis;  a  very  small  and  short  maxillary  barbel;  pharyngeal  teeth  hardly 
booked,  and  with  broad  grinding  surfaces;  nostrils  rather  large,  close 
together,  and  much  nearer  the  eye  than  tip  of  snout;  interorbiUil  space 
broad  and  convex,  and  the  top  of  the  head  also  convex.  Gill-openings 
large,  and  the  membranes  broadly  joined  to  the  isthnuis;  gill-rakers 
few,  short,  and  weak;  pseudobranchice  well  developed.  Intestine  with 
a  .single  convolution.     Peritoneum  silvery. 

Scales  large,  cycloid,  and  imbricated  along  the  sides;  no  pectoral 
dap;  ventrals  with  a  scaly  flap  at  base. 

Origin  of  the  dorsal  nearer  the  tip  of  snout  than  the  base  of  the 
[^udal  by  a  space  a  little  less  than  snout,  the  upper  edge  of  the  fin 
Uraight  on,  only  very  slightly  concave,  so  that  when  depressed  the  tip 
>f  the  first  developed  ray  reaches  posteriorly  as  far  as  the  tip  of  the 
bust;  anal  beginning  much  nearer  the  origin  of  ventrals  than  base  of 
»udal,  and  the  tin  reaches  more  than  half  way  to  the  latter;  caudal 
Forked  and  the  lobes  pointed;  pectoral  rounded  and  extending  two- 
thirds  the  distance  to  ])ase  of  ventral;  ventrals  entirely  behind  origin 
>f  dorsal,  and  extending  posteriorly  two-thirds  the  distiincc  to  anal. 
[)audal  peduncle  rather  long,  compressed,  and  its  least  depth  2i  in 
i<>ad.     Lateral  line  continuous  and  nearly  straight  along  the  sides. 

Color  in  alcohol,  dark  brown  alK)ve,  )>elow  pale,  or  whitish  washed 
?rith  silvery,  the  sides  more  or  less  brass}';  edges  of  most  of  the  scales 
ibove  and  on  the  sides  marked  with  brown;  the  sides  along  the  lateral 


oporde;  fins  all  more  lens  tinged  with  brown,  the  dorsal  with  a  trace 
of  a  dark  cross  Imr.  Male  deep  steel  blue  in  life,  a  dark  lateral  shade 
interrupU^d  on  tail  to*  form  a  caudal  spot.  Dorsal  rosy  tinted  above. 
Caudal  and  anal  bright  yellow;  pectoral  and  ventral  with  a  scarlet 
area,  head  pink  lielow. 

Length,  7j'j  inches. 

This  dcsciiption  from  an  adult  male  taken  at  Matsubara  on  Lake 
Biwa. 

Fresh  waters  of  southern  Japan,  very  a])undant,  our  many  speci- 
mens from  Matsul^aiu  on  Lake  Biwa,  the  Yodo  River  at  Osaka  in 
Settsu,  the  Chikugo  River  at  Kurume  in  Chikugo,  Lake  Yogo  near 
Niigoya,  Funayado  in  Kiusiu,  Tsuchiura,  and  Tokyo. 

The  young  of  this  species  differ-s  in  color  from  the  adult^  as  tl^ 
markings  are  nuich  more  distinct.  The  dorsal  fin  is  pale,  like  the  ven- 
trals  or  anal,  and  is  crossed  by  a  jet  black  bar.  The  lateral  hand  i^ 
also  very  distinct  and  generally  results  in  a  black  blotch  at  the  base  of 
the  caudal.  As  they  grow  older  these  markings  become  more  indis- 
tinct. During  the  ])reeding  season  the  snout  of  the  male  Ixjcome^ 
covered  with  horny  tu])ercles  like  those  found  in  certain  species  of 
Hy})opsis,  Notropis,  etc. 

The  following  notes  are  given  in  a  '^ Preliminary  Note  on  the  Fishe* 
of  Lake  Biwa:"'' 

Young  with  yellowish  ocheral)ove,  the  dorsum  bluish  tinte<l;  scales  of  sky-blue  in 
front  of  <lon*al;  irregular  sepia-brown  markiugs,  forming  a  straight  line  along  lateral 
line,  below  which  the  ground  color  of  the  lK)dy  fades  away  into  a  jwile  blue;  8e\ih- 
brown  blotches  along  the  back;  head  with  sepia-brown  markings  on  ui)per  jaw,  int^r- 
orbital  space,  and  neck.  Pupil,  indigo-black,  surrounded  by  sky-blue;  fins  yellowi^fc 
ocher,  the  ends  of  dorsal,  ventral,  anal,  and  middle  of  caudal  lighter;  a  row  of  elon- 
gated ])lack  streaks  on  upper  third  of  dorsal  between  fin-rays. 

Larger  six'ciniens  brown  above  and  on  caudal;  sides  of  head  bluish,  paaBiiiggra«l'> 
ally  to  light  crimson  toward  the  ventral  side;  lips  pale  blue;  pupil  black  with* 
crimson  ring;  dorsiil  thinl  of  body  darker  brown  with  traces  of  indigo;  dorsal  t«'- 
thirds  of  ])ody  covered  with  sepia-colored  sirales;  dorsal,  petrtoral,  ventral,  and  anil 
light  ])rown  with  indigo  on  anterior  parts  of  dorsal  and  ventral;  ventrals  and  aral 
edged, with  light  indigo;  basal  third  of  caudal  with  longitudinal  streaks  of  browD. 

Upper  half  of  body  deej)  indigo-blue,  with  scattered,  darker-c*olored  scales;  belo» 
yellowish, '(juite  light  on  ventrum,  and  with  scattered  golden  yellow  scales;  gnmni 
color  of  head  reddish  yellow,  the  dorsal  portion  dirty  green;  eye  deep  indigo  witi^ 
crimson  an<l  indigo  streaks  around;  dorsal  and  caudal  greenish  ocher;  ventrals  aipi 
anal  white,  with  yellow  strijHJS. 

{varii'fjatun,  varied. ) 


"^^>ol.  .Mug.,  VIJ  iTi)kyt>),  .itig.,  is9ri,  pp,  12<V1!*7,  liy  Dr.  Jshikawa, 
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9.  ABBOTTINA  Jordan  and  Fowler. 
AbboUifia  Jordan  and  Fowlbr,  new  genus  {psegma). 

Body  elongate,  oblong  and  compressed.  Head  elongate,  pointed; 
snout  elongate,  compressed,  concave  above,  and  slightly  produced,  with 
the  tip  bluntly  rounded;  eye  small,  high,  and  midway  in  head;  mouth 
small,  inferior,  protractile  downward,  and  the  maxillar}'  not  reaching 
eye;  lips  fleshy,  not  papillose;  barbels  moderate,  one  on  each  maxil- 
lary^; teeth  5 — 5;  interorbital  space  flat.  Intestine  short.  Peritoneum 
silvery.  Scales  large,  about  38,  none  on  breast.  Origin  of  dorsal 
nearer  tip  of  snout  than  base  of  caudal,  and  inserted  far  behind  base 
of  last  dorsal  ray;  caudal  emarginate;  ventral  inserted  a  little  behind 
the  middle  of  the  base  of  the  dorsal. 

JLateral  line  slightly  decurved  on  the  first  3  or  4  scales,  after  which 
it  is  straight  and  continuous.  Dorsal  and  caudal  with  several  dark, 
well-defined  crossbars,  as  in  Pseudogobw,  which  it  resembles,  but  is 
easily  distinguished  by  its  smooth  lips.  Breeding  males  have  the 
median  dorsal  rays  enlarged,  so  that  the  fin  is  very  large. 

(Named  for  James  Francis  Abbott,  late  of  Stanford  University, 
since  professor  in  the  Japanese  Military  Academy  at  Etajima,  who 
assisted  Professors  Jordan  and  Snyder  in  their  work  on  Lake  Biwa, 
Liake  Yogo,  Yodo  River,  and  at  Tsuruga  and  Misaki.) 

15.  ABBOTTINA  PSEGMA  Jordan  and  Fowler,  new  species. 

Head,  3i;  depth,  4i,  D.  II,  8;  A.  II,  8;  P.  I,  11;  V.  8;  scales  38 
in  the  lateral  line;  6  scales  in  an  oblique  series  between  the  origin  of 
the  dorsal  and  about  6  between  the  latter  and  the  middle  of  the  belly; 
pharyngeal  teeth  6 — 5;  width  of  head  If  in  its  length;  snout  2i  in 
head;  eye  5;  interorbital  space  3i;  pectoral  a  little  shorter  than  the 
head;  ventral  1^. 

Body  elongate,  oblong,  moderately  deep,  and  compressed.  Head 
elongate,  pointed,  and  compressed;  snout  elongate,  compressed,  con- 
cave above  and  slightly  produced  beyond  the  mandibles,  the  tip  bluntly 
rounded;  eye  small,  2i  in  snout,  high,  and  about  midway  in  the  length 
of  the  head;  mouth  small,  inferior,  and  protractile  downward,  the 
maxillary  reaching  posteriorly  bey^ond  the  nostrils,  but  not  to  the 
anterior  margin  of  the  eye;  lips  moderately  broad,  thick,  and  fleshy, 
but  not  covered  with  distinct  papillte,  as  they  are  perfectly  smooth; 
barbel  short,  thick,  and  about  equal  to  two-thirds  the  diameter  of  the 
eye;  pharyngeal  teeth  small,  weak,  with  a  narrow  grinding  surface 
and  slightly  hooked;  nostrils  together,  rather  large,  and  nearer  the 
eye  than  the  tip  of  snout;  interorbital  space  broad  and  flat,  the  top  of 
the  head  also  rather  flat.  Gill  openings  large,  the  gill  membranes 
forming  a  rather  fleshy  flap  on  each  side  below;  gill  rakers  short, 
Proc.  N.  M.  vol.  xxvi-02 66  ^.^^^^^ by^OOglC 


branchise  well  developed.  Intestine  with  a  single  convolution.  Peri- 
toneum silvery. 

Scales  large  and  cycloid,  none  on  the  breast;  no  pectoral  flap;  vea- 
tral  flap  short. 

Origin  of  the  dorsal  nearer  the  tip  of  the  snout  than  the  base  of  th* 
caudal  by  the  length  of  the  snout,  and  the  upi^er  edge  of  the  fin  crreath 
convex  on  account  of  the  great  length  of  the  median  rays,  {;« thil 
when  it  is  depressed  it  i^eaches  posteriorly  nearly  to  the  base  of  tbr 
penultimate  anal  ray,  and  its  length  is  equal  to  2|  in  the  body  wilt 
out  caudal;  origin  of  anal  at  about  the  last  two-fifths  of  the  spacj 
between  origin  of  dorsal  and  base  of  caudal,  and  when  depress 
reaching  al>o.ut  to  the  latter;  caudal  rather  deeply  emarginato,  aw 
the  lobes  pointed;  pectoral  long,  the  first  rudimentarv^  ray  stout  aiw 
strong,  and  the  tip  of  the  tin  reaching  beyond  the  origin  of  the  dorsil 
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Fig.  5.— Abbottina  fseoma. 

but  not  quite  to  the  base  of  ventral;  ventrals  insertexl  a  little  near* 
origin  of  anal  than  that  of  pectoral,  and  reaching  for  two-thirds  tb 
space  to  the  former.  Caudal  peduncle  rather  short  and  compressd 
its  least  depth  2J  in  head.  Lateral  line  slightly  decurved  on  tk 
first  3  or  4  scales,  after  which  it  is  straight  and  continuous. 

Color  in  alcohol,  dark,  rich  brown  above,  below  whitish  and  silvery 
and  the  sides  and  upper  surface  specked  and  spotted  with  dark  brown 
very  distinct  on  the  latter;  dorsal  and  caudal  with  narrow,  blackiJ 
crossbars,  the  pectoral  also  with  blackish  spots  above,  and  the  te« 
trals  and  anal  pale;  axil  of  pectoral  with  a  black  spot;  lips  and  barM 
pale;  length  4i  inches. 

Type  No.  7721,  Ichthyological  Collections,  Leland  Stanford  Junio" 
University  Museum.  Locality,  Yodo  River  at  Osaka  in  tiet(^ 
Cotype  No.  50765,  United  States  National  M^i^eum  and  Nos.  TTil 
7148,  Leland  Stanford  Junior  University, 


we  nave  many  specimens  irom  ine  xoao  ixiver  at  usaKa  m  oettsu, 
the  Chikugo  River  at  Kurume,  and  the  Iwai  River  in  Ichinoseki  in 
Rikuchu. 

In  nonbreeding  males,  females,  and  young,  the  middle  dorsal  rays 
are  not  elongated,  the  upper  edge  of  the  fin  being  straight,  and  the 
sides  are  marked  with  rather  large  and  distinct  dark  blotches. 

{fiyfia^  dust.) 

lO.  ZEZERA  Jordan  and  Fowler. 
Zezern  Jobdan  and  Fowler,  new  genus  {hilgendorfi). 

Body  elongate,  oblong,  and  compressed.  Head  rather  small, 
depressed,  and  pointed,  the  upper  and  lower  profiles  straight;  snout 
long;  eye  rather  small;  mouth  small,  terminal,  oblique;  upper  lips 
rather  broad;  barbels  2;  rather  long,  but  shorter  than  eye;  teeth 
small,  5 — 5;  interorbital  space  broad  and  flattened.  Intestine  short. 
Peritoneum  silvery.  Scales  small,  cycloid,  and  not  imbricated;  42  in 
tiie  lateral  line.  Origin  of  dorsal  midway  between  tip  of  snout  and 
base  of  caudal;  anal  inserted  behind  tip  of  depressed  dorsal;  caudal 
emarginate;  ventral  inserted  slightly  before  origin  of  dorsal.  Caudal 
peduncle  rather  deep  and  compressed.  Lateral  line  straight  and 
continuous. 

{Zezera^  Japanese  name  of  a  small  minnow,  from  Zeze^  a  village  at 
the  bead  of  the  Yodo  River  on  Lake  Biwa,  remarkable  for  its  verj' 
long  bridge,  one  of  the  ''seven  wonders  of  Omi.") 

x6.  ZEZERA  HILGENDORFI   (Ishikawa). 
Sarcocheilichihys  hilgendorfi  Ishikawa,  new  species  of  Japanese  fishes  Ms.  1902. 

Head  44;  depth  3|;  D.  Ill,  7;  A.  Ill,  6;  P.  16;  V.  8;  scales  42  in 
the  lateral  line;  6  scales  between  origin  of  dorsal  and  lateral  line,  and 
B  between  latter  and  middle  of  belly;  pharyngeal  teeth  5 — 6;  width 
of  head  li  in  its  length;  snout  3  in  head;  eye4i;  interorbital  space  2i; 
pectoral  If;  ventral  1^. 

Body  elongate,  oblong,  and  compressed.  Head  rather  small, 
lepressed,  elongated,  pointed,  and  the  upper  and  lower  profiles  straight; 
$noat  long,  pointed;  eye  i-ather  small,  anterior,  and  about  If  in  snout; 
nouth  small,  terminal,  very  oblique,  the  mandible  slightly  produced 
n  front,  the  maxillaiy  protractile  and  not  reaching  the  nostril;  upper 
lips  rather  fleshy  and  dilated,  the  edge  of  the  mandible  more  or  less 
lorny  in  the  middle;  maxillaries  each  with  a  barbel  that  is  less  than 
;he  eye;  teeth  small,  weak,  and  hooked;  nostrils  close  together  on  the 
ddes  of  the  snout  and  nearer  the  posterior  extremity  of  the  maxil- 
ary  than  the  anterior  margin  of  the  eye;  interorbital  space  broad  and 
fattened,  or  only  very  slightly  convex.  Gill- opening  rather  restricted; 
fill-rakers  small,  few  and  weak;  pseudobranchia?  present.  Intestine 
short.     Peritoneum  silvery. 
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Origin  of  the  doi-sal  midway  between  tip  of  snout  and  ba«e  of  caudal, 
the  anterior  rays  the  longest,  and  when  depressed,  the  tip  of  the  fin 
does  not  reach  the  origin  of  the  anal;  anal  inserted  a  little  nearer  bai«e 
of  caudal  than  tip  of  pectoral,  the  fin  short  and  reaching  half  way  to 
Iwwe  of  caudal;  caudal  rather  deep,  emarginate;  pectorals  reaching 
a))out  two-thii*ds  the  distance  to  origin  of  anal;  ventral  inserted  slightly 
before  the  origin  of  the  dorsal,  or  a  little  nearer  the  origin  of  the  anal 
than  that  of  the  pectoral,  and  reaching  two-thirds  the  distance  to  f  omier. 

Caudal  peduncle  deep  and  compressed,  its  least  depth  about  If  in 
the  head.     Lateral  line  straight  and  continuous. 

Color,  in  alcohol,  dark  brown,  tinted  with  dull  oliv^aceous  alx)ve, 
below  pale  or  whitish;  the  lateral  line  is  within  a  broad,  deep  brown, 
lateral  band,  which  really  begins  on  the  snout,  passing  through  the 
eye  and  ba<»kwards,  even  upon  the  middle  caudal  rays;  lips  pale;  some 
of  the  scales  on  the  lower  portions  of  the  sides  tinted  with  pale  brown: 
dorsal,  caudal,  and  pectorals  grayish,  the  other  fins  pale  like  the  belly. 

Length  4i  inches. 

We  have  })ut  two  examples  of  this  species,  the  specimen  described 
(No.  7722  L.  S.  Jr.  Univ.)  above  from  Funayado,  in  Kiusiu,  the  other 
in  the  U.  S.  Mational  Museum,  from  the  Kamo  River,  in  Yamashiro, 
from  the  collection  of  the  Imperial  University.  Dr.  Ishikawa'^s  speci- 
mens, the  tyjH^a  of  the  sjK^cies,  came  from  the  Ahasi  River,  in  Mimisaku. 

(Named  for  Dr.  Franz  Hilgendorf.) 

11.  BIWIA  Jordan  and  Fowler. 

liodv  I'liJji^^utr,  roniprrHsod,  rather  thick,  and  Konn?wbat  hrcmd  fo 
vvsird.  llt'sul  siiiulL  suiil  l>i*U>w,  together  with  t\w  interoriiiliil  rt^c 
hrtKul  i\w\  lliitt^'iiril;  siKmt  bluntly  rotuuitHi  and  produt*ed;  eye  mt 
liii'^H^;  muutli  >irnill,  inftu'ior^  the  broad  suborbitftls  overlapping  ov 
i'!H*h  si  del  no  harhels;  troth,  5 — 5;  iiit**rorbital  j^pnce  more  or  le-v* 
Ihitti^rMHi.  IiLsi(if»  nf  ij'ill-ojjcniiig  with  t\  doep  notch  l^elow.  Iiite^tm^ 
><ln>rt,  rrritojH mil  silvery,  Si*ales  large,  imbricated,  cycloid  am: 
lOinnt  *»:;:  nn  M-nhns  on  thr  hrL*ast,  Origin  of  dorsal  midway  hclweeo 
tip  ijf  ^iii*ul  i\ud  Im^i'  r)f  IjLst  anal  ray,  the  radii  7;  anal  Nhort,  the 
isidii  1^  3in<l  its  nri^^iij  lii'liind  tip  of  depressed  dorsal;  caiulft!  emar 
^iiistU-:  vrTilrnl.s  iiis<*rlofi  ubout  opposite  the  middle  of  tbe  bai^  oi 
(Un'sul.  I.iitrrnl  linn  st might  after  the  iirst  3  or  4  stmle^,  and  «p^ 
tiriiinijs,  This  ^rnuLs  is  rlose  to  Pseudmxtshora ^  the  latter  rliffi*rim: 
|iriiic'ipully  in  thn  ileep  notch  inside  the  gill-opening  below.  //iW 
tlirirrs  also  ill  the  form  of  the  nioiith,  which  is  small,  inferior,  Aoa 
cnshenthi'd  on  rsich  side  hy  thp  liroiid  suborbital 

(Niunt'd  Inr  Ljikr  Biwsu) 
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17.  BIWIA  ZEZERA  (Ishikawa). 

ZKZERA. 

l*Hetidogohio  zezera  Ishikawa,  Zool.  Mag.,  VII,  1895,  p.  127,  with  plate;  I^ake 
Biwa  at  Otsii,  Maebara  and  Matsul)ara;  Prel.  Oat.,  1897,  p.  16;  same  locali- 
ties; also  Zensho  and  Tsuyama  River. 

Head  4*;  depth  4|;  D.  Ill,  7;  A.  Ill,  6;  scales  33  in  the  lateral 
line;  4  scales  between  the  origin  of  the  dorsal  and  the  lateral  line,  and 
5  between  the  latter  and  the  middle  of  the  belly;  pharyngeal  teeth  not 
examined,  but  probably  5 — 5;  width  of  head  li  in  its  length;  snout  4 
in  head;  eye  3^;  interorbital  space  3;  pectoral  a  little  less  than  head; 
ventral  li. 

Body  elongate,  compressed,  and  somewhat  broad  forward.  Head 
rather  small,  thick,  and  below,  together  with  the  inter-pectoral  region, 
broad  and  flattened;  snout  very  bluntly  rounded  and  produced;  eye 
moderate,  high,  anterior,  and  a  little  longer  than  snout;  mouth  small, 
inferior,  the  broad  suborbitals  overlapping  on  each  side;  lips  very^ 
thin;  no  barbels;  nostrils  large,  close  together,  on  each  side  of  the 
snout,  and  the  internasal  space  much  less  than  the  interorbital  space; 
top  of  head  and  interorbital  space  flattened,  the  latter  much  broader 
than  the  eye.  Gill-openings  moderate,  inside  and  below  with  a  deep 
notch,  gill-rakers  very  small  and  weak;  pseudobranchisB  small.  Intes- 
tine short.     Peritoneum  silvery. 

Scales  large,  cycloid,  of  more  or  less  even  size,  and  those  on  the 
sides  imbricated;  no  scales  on  breast;  no  pectoral  flap;  no  ventral  flap. 
Origin  of  dorsal  about  midway  between  tip  of  snout  and  base  of  last 
anal  ray;  the  anterior  rays  the  highest;  the  base  of  the  fin  about  li 
in  the  head;  the  length  of  the  fin,  when  depressed,  3i  in  body  with- 
out caudal,  and  the  margin  of  the  fin  convex;  anal  beginning  well 
behind  tip  of  depressed  dorsal,  or  about  midway  between  the  origin 
of  the  ventral  and  the  ba«e  of  caudal,  the  anterior  rays  the  longest, 
the  base  of  the  fin  short,  and  when  depressed,  the  tip  of  the  fin 
reaches  two-thirds  the  distance  to  base  of  caudal;  caudal  emarginate; 
pectorals  with  the  outer  rudimentary  ray  enlarged  and  stiffened  arid 
reaching  three-fourths  of  the  distance  to  ventrals;  ventrals  inserted 
about  opposite  the  middle  of  base  of  dorsal,  or  a  little  nearer  the  base 
of  caudal  than  tip  of  snout,  and  reaching  three-fourths  of  the  distance 
to  origin  of  anal.     Caudal  peduncle  compressed,  its  least  depth  2  in 
head.     Lateral  line  almost  straight,  only  slightly  decurved  upon  the 
first  three  or  four  scales  of  its  course. 

Color  in  alcohol,  brown,  darker  above,  the  lower  surface  pale  or 
silvery;  top  of  head  and  snout  brownish;  edge  of  each  scale  dark 
brown,  so  that  a  well-defined  reticulated  color  pattern  is  present;  fins 
all  more  or  less  grayish,  the  dorsal  and  caudal  with  some  dark  brown 
mottlings  or  blot(;hes;  a  series  of  round  dark  blotches  along  the  sides. 
Length,  2tV  inches.  ""^'^  by  ^OOgie 


me  oniy  locaiay  wnere  me  Hpecies  wa.s  ouuunea  r>y  us.  t>  e  uo  ikm 
he8itat<>  to  identify  thene  spec'imens  with  Lshikawa's  PxeadogMo  zt^tr%i^ 
as  the  characters  in  the  main  agree.  However,  he  does  not  mention  a 
notch  inside  the  gill  opening,acharacter  also  shared  with  PHeucUyroMtf^^rti. 

The  original  description  is  as  follows: 

Head  a  little  less  than  5;  depth  5;  D.  I,  8;  A.  I,  7;  scales  38  in 
the  lateral  line,  transversely  4^  above  and  3i  below;  pharyngeal  teetii 
5 — 5;  eye  3^  in  head;  snout  with  the  front  end  abruptly  turned  down, 
forming  a  rounded  angle  with  the  upper  side;  eye  large;  mouth  infe- 
rior, horseshoe  shaped,  very  small;  barljels  none;  lower  jaw  with 
pendant,  lateral  lips;  pharyngeal  teeth  arranged  in  two  groups  of 
3  and  2.  Origin  of  dorsal  fin  much  nearer  to  end  of  snout  than  ba^e- 
of  caudal.  General  color,  shining,  yellowish  ocher,  below  silvery:  a 
series  of  round,  blackish  blotches  along  lateral  line;  a  similar  blotch 
sometimes  present  on  the  occiput,  and  also  along  the  dorsimi ;  3  to  4 
series  of  small  black  spots  on  the  dorsal  an(J  the  ventrals.  Otsu,  Mae- 
bara,  and  Matsubara,  Lake  Biwa  (Ishikawa). 

12.  PSEUDORASBORA  Bleeker. 
Pi^udorajtbora  Blkeker,  Act.  Soc.  Indo-Neerl.  Japan,  VI,  1860,  p.  97  (parra). 

Body  elongate.  Head  pointed,  compressed;  snout  bluntly  pointed: 
eye  rather  large;  mouth  terminal  above,  oblique,  the  mandible  pro- 
jecting, and  the  maxillary  not  reaching  nostril;  no  barbels;  teeth  5 — 5; 
interorbital  space  broad  and  flat.  Inside  of  gill  opening  with  a  notch 
l)elow.  Intestine  short.  Peritoneum  silvery.  Scales  large,  cycloid, 
and  about  3S;  breast  scaled.  Origin  of  dorsal  nearer  tip  of  snout 
than  base  of  caudal;  origin  of  anal  begins  below  tip  of  depressed  dor- 
sal; caudal  emarginate;  ventrals  inserted  below  origin  of  dorsal 
Lateral  line  slightly  decurved  and  continuous.  Breeding  males  with 
the  snout  and  sides  of  the  head  with  homy  tubercles. 

Small  fishes  of  Japan  and  China. 

{i/^€vdr^g^  false;  rasbora,  a  related  genus.) 

i8.  PSEUDORASBORA  PARVA  (Schlegcl). 
MOROKO:  HAYA. 

Leuciscus  parvus  Sciilegel,  P'auna  Japonica,  Poiss.,  1846,  p.  215,  pi.  ctii,  fig.  S; 
streams  about  Nagasaki. 

Pseudomsbora  parva  Kner,  Novara  Fische,  1867,  p.  355,  pi.  xvi,  fig.  2;  Shanghai 
(called  Opsarns  parms  on  plate). — G^ntheb,  Cat.  Fish.,  VII,  1868,  p.  186; 
Japan,  Chi  Kiang,  China.— Lshikawa,  Zool.  Mag.,  VII,  1875,  p.  128;  Otm, 
Maebara,  Matsubara;  Prel.  Cat.,  1897,  p.  14;  same  localities,  also  Yodo 
River,  Yoga  Lake,  Shima  and  Zensho. — Jordan  and  Snydbr,  Proc  IT.  i^, 
Nat  MuH.,  XXTIT,  1900,  }\  ?^44;  Karasaki,  I^ake  Biwa;  Annot.  Zrw*L  Jaj^, . 
ill,  hm,  ]..  4S;  Uikt^  IMwM. 

J^uetHnLt  pK^itfits  SrriLfctJEL,  Faiinn  Japonica,  iVfe,,  p.  216,  pi,  t^-ir^  f%,  4; 
N^^UiHaki. 


ana  b  between  tne  latter  ana  tne  miaaie  oi  tne  Deny;  pnaryngeai 
teeth  5 — 5;  width  of  head  If  in  its  length;  snout  3^  in  head;  eye  3|; 
interorbital  space  a  little  less  than  half  the  head;  pectoral  1^;  ven- 
tral Ih 

Body  elongate  and  compressed.  Head  pointed  (compressed),  the 
upper  and  the  lower  surface  and  the  sides  more  or  less  flattened;  snout 
bluntly  pointed;  eye  rather  large,  anterior;  mouth  obliquely  vertical 
and  projecting  iii  front  the  maxillary  protractile,  and  not  reaching 
front  of  nostril;  no  barbels;  pharyngeal  teeth  rather  small  and  hooked; 
nostrils  close  together  in  front  of  the  eye  above;  interorbital  space 
broad,  nearly  flat.  Gill-openings  moderate,  lateral;  gill-rakers  merely 
fleshy  rudiments;  pseudobranchise  developed.  Intestine  short  and 
with  few  turns.     Peritoneum  silvery. 

Scales  rather  large,  of  more  or  less  even  size,  and  cycloid;  pectorals 
with  a  narrow,  fleshy  flap;  ventral  flap  moderate,  pointed. 

Origin  of  dorsal  anterior,  nearer  tip  of  snout  than  base  of  caudal, 
the  anterior  rays  the  highest,  the  base  of  the  fin  li  in  head,  and  the 
margin  of  the  fin  slightly  convex;  origin  of  anal  much  nearer  tip  of 
pectoral  than  base  of  caudal,  small  and  similar  to  dorsal  in  shape; 
caudal  emarginate,  the  lobes  roundly  pointed;  pectorals  reach  about 
two-thirds  the  distance  to  ventrals;  ventrals  inserted  below  the  origin 
of  the  dorsal  and  reiiching  two-thirds  the  distance  to  origin  of  anal. 
Caudal  peduncle  rather  long;  compressed,  and  a  trifle  more  than  the 
space  between  origins  of  pectoral  and  ventral.  Lateral  line  almost 
straight,  or  only  very  slightly  decurved,  and  continuous*. 

Color  in  alcohol,  very  dark  grayish  brown  or  black  above,  the  sides 
and  lower  surface  more  or  less  silvery,  each  scale  with  a  brown  spot; 
sides  with  a  pale,  slaty  gray  lateral  band,  most  distinct  posteriorly; 
all  the  fins  grayish  brown  or  black,  and  more  or  less  indistinctly 
spotted  or  speckled  with  darker. 

In  life  the  adult  is  golden  yellow,  the  male  with  nuptial  tubercles. 

Length,  S^\  inches. 

Here  described  from  an  example  from  Tsuchiura,  near  Tokyo. 
This  very  abundant  minnow  is  represented  in  our  collections  by  very 
many  series  of  specimens  from  Tsuchiura,  near  Nagoya  in  Owari, 
Lake  Yogo  near  Nakanogo  in  Mino,  Lake  Biwa  at  Matsubara,  the 
Iwai  River  at  Ichinoseki,  the  Chikugo  River  at  Kurume,  the  Yodo 
River  at  Osaka,  and  several  examples  from  the  collection  of  K.  Otaki, 
from  Earasaki  on  Lake  Biwa. 

{parvus^  small). 
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18.     OTAKIA  Jordan  and  Snyder. 
Otakia  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  345  irajtftarina). 

Body  elongate;  head  elongate,  eye  large,  anterior;  mouth  very 
oblique,  lower  jaw  included,  the  maxillary  protractile,  and  not  reach- 
ing eye;  no  barbels;  teeth  5,  2 — 2,  5,  slender,  hooked,  and  with  a 
scarcely  discernable  grinding  surface  in  two  rows.  Gill-rakers  oo 
fii-st  arch  slender,  pointed;  pseudobranchise  present.  Air-bladder 
large,  with  a  median  constriction.  Alimentar}^  canal  short.  Perito- 
neum silveiy.  Dorsal  inserted  a  little  in  adtvauce*  of  ventmls,  of  8 
developed  rays,  the  anterior  rays  weak,  and  the  edge  of  the  fin  con- 
cave; anal  of  similar  shape,  with  7  rays;  caudal  deeply  notched,  the 
tips  pointed.  Lateral  line  straight  after  the  first  4  or  5  scales,  where 
it  is  slightly  decurved,  and  then  continuous. 

Color,  light,  with  a  silvery,  latei'al  band. 

Species  of  small  size. 

(Named  for  Keinosuke  Otaki,  a  former  student  of  the  senior  author: 
now  profes.sor  in  the  Imperial  Militar}^  Academ}^  at  Tokyo.) 

ig.  OTAKIA  RASBORINA  Jordan  and  Snyder. 

Otakia  rasborina  Joiu)an  and  Snyder,  Proc.  U.  S.  Nat.  Miis.,  1900,  p.  M5,  p|.  ii, 
fig.  3;  Lake  Biwa. 

Head  4;  depth  4|;  D.  8;  A.  7;  scales  40  in  a  lateral  series,  10  in  a 
transverse  series  above  ventral,  and  17  between  insertion  of  dorsal 
and  occiput;  eye  4  in  head;  snout  3^;  interorbital  space  3^;  heig-ht  of 
D.  5i  in  body;  anal  7^;  caudal  3|;  pectoral  (>;  ventral  (>S. 


\ 


Fig.  0.— Otakia  rasborina. 


Bod}^  elongate,  its  depth  about  twice  that  of  caudal  peduncle.  Head 
elongate;  eye  large,  nearer  tip  of  snout  than  posterior  edge  of  opercle, 
a  distance  equal  to  half  its  diameter;  mouth  very  oblique,  the  lower 
jaw  included,  the  maxillary  protractile,  and  not  extending  posteriorly 
to  the  edge  of  the  orbit;  no  barbels,  teeth  slender,  hooked  and  with  a 
scarcely  discernible  grinding  surface  in  two  rows.  Gill -rakers  on  first 
arch  slender,  long,  ix>inted,  and  about  1()  in  number;  pseud obranchia? 
present.  Air-bladder  large,  with  a  median  constriction.  Alimentary 
canal  short.     Peritoneum  silvery. 

Scales  large.  Digitized  by  v^OOglC! 


slender,  closely -adnate,  simple  ray,  the  other  rays  gradually  shorter, 
and  the  edge  of  the  fin  concave,  giving  a  somewhat  falcate  appearance 
when  depressed;  anal  similar  in  shape  to  dorsal,  the  first  developed 
ray  preceded  by  a  weaker,  simpler,  adnate  ray,  the  second  ray  the 
longest  and  the  others  shorter;  caudal  deeply  notched,  the  tips  pointed; 
pectorals  obtusely  pointed;  ventrals  not  reaching  vent.  Depth  of 
caudal  peduncle  about  2  in  depth  of  body.  Lateral  line  extending 
along  middle  of  body  and  caudal  peduncle  and  straight,  with  the  excep- 
tion of  a  slight  upper  curve  of  the  anterior  4  or  5  scales. 

Color  light;  a  silver  lateral  band,  and  a  faint  dark  spot  at  base  of 
caudal;  a  narrow,  dark,  medium  dorsal  band  extending  from  head  to 
base  of  caudal;  upper  parts  with  minute  dots,  especially  upon  the 
edges  of  the  scales;  dorsal  fin  a  little  dusky,  the  others  without  color. 

Our  specimen,  probably  young,  73  mm.  (about  2i  inches)  long, 
Karasaki,  Lake  Biwa  (Coll.  K.  Otaki)  No.  49401  U.S.N.M.    ' 

The  above  description  is  from  Jordan  and  Snyder.  No  specimens 
were  taken  by  Jordan  and  Snyder  in  1900. 

(Name,  a  diminutive  of  Rasbora,  a  related  genu.«.  Rasbom  is  the 
Hindu  name  of  Rasho7'a  rmho7*a.) 

14.  TRIBOLODON    Sauvage. 

Tnbolodon  Sauvagk,  Bull.  Soc,  Philora.  Paris,  1883,  p.  16  (punctatus). 

Barbels  none;  mouth  small;  suborbitals  not  dilated;  pharyngeal 
teeth  5 — 2,  recurved  and  hooked.  Pseudobranchioe  present.  Peri- 
toneum sprinkled  with  black  points.  Scales  small.  Dorsal  with  at 
least  9  divided  rays,  short  and  opposite  the  ventmls;  anal  short. 
Scales  small;  lateral  line  decurved  and  low,  but  terminating  at  middle 
of  caudal. 

Of  the  group  Danionhia.     (Sauvage.) 

{rpi^oka^  harrow;  odov^^  tooth.) 

2o    TRIBOLODON  PUNCTATUS  Sauvage. 

Trihohdan  punctatum  Sauvacse,    Bull.   Soc.    Philom.    Paris,  1883,  p.  6;    Lake 
Biwa. 

Head  5i  in  total;  depth  6^  in  total;  D.  9;  A.  10;  scales  75  in  the 
lateral  line.  Body  elongate;  snout  much  longer  than  the  eye,  whose 
diameter  is  3i  in  head;  interorbital  space  very  much  larger  than  eye. 
Dorsal  midway  between  tip  of  snout  and  origin  of  caudal  and  a  little 
in  advance  of  the  ventrals;  caudal  emarginate.  Top  of  head  black; 
•imall  black  points  upon  the  scales;  a  bluish  band  along  the  back; 
extremity  of  dorsal  black;  ventrals  yellow.  Length  95  mm.  (about 
Sf  inches).     Lake  Biwa  (Sauvage). 

This  species  was  not  taken  by  Jordan  and  Snyder. 

(punctatus^  spotted.) 


18.  LEUCISCUS  Cuviep. 

I^mriscua  (Klein)  CrviKR,  Rdgne  Animal,  Ist  ed.  1817,  p.  194  (tiohula,  ruHba, 

Uuctacm^  albumtu,  an<l  phojriniut) ,  Irticut'W^  the  natural  type. 
Ikttrtila  RAFiNBBQra,    Ich.    Oh.,    1820,   p.    45.      (No  type  mentioned;    <ioMa 

understood. ) 
/jfuHtCfiS  Rafinbbqur,  Ich.  Oh.,  1820,  p.  46.     (No  type  mentioned;   UuftMrmt 

understood. ) 
I^mciscus  Agasbiz,  M^m.  Soo.  Sci.  Nat  NeufchAtel,  1835,  p.  38  {leuriscMjt),  {not 

Ijninscw  Heckel,  and  of  Gunther,  which  is  RtUUus  of  Rafinesque,  the  tjrpr 

being  rutUus). 
Squalitu  Bonaparte,  Fauna  Italica,  1837,  p.  6  {tyherinus). 
Lmcucus  Bonaparte,  Fauna  Italica,  1837,  p.  6  {argefUeu84euci9euM). 
TeUMe*  Bonapartb,  Fauna  Italica,  1837,  p.  6  (mviJLuxUus). 
Cephalut  Bonaparte,  CJatol.  Metod.,  1846,  p.  39  (cephaltu;  no  diagnosis). 
MicrolejM  Bonaparte,  CJatol.  Metod.,  1846,  p.  39  (tunkyi;  no  diagnosis). 
Richardwnixu  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1856,  p.  201  {haUeaius). 
Tigoma  Girard,  Proc.  Ac.  Nat  Sci.  Phila.,  1856,  p.  205  {puLchdla). 
Cheonda  Girard,  Proc.  Ac.  Sci.  Phila.,  1866,  p.  207  {cooperi), 
Sib&ma  Girard,  Proc.  Ac  Sci.  Phila.,  1856,  p.  208  {cnuticauda), 
Clinosiamtu  Girard,  Proc.  Ac.  Sci.  Phila.,  1856,  p.  211  (eUmgatu*), 
Protoportui  C^ope,   Hayden's    Geol.    Surv.    Montana    for    1871,    1872,    p.    47:] 

(domnintis). 

Body  oblong,  compressed  or  robust.  Head  moderate;  mouth  usually 
largfe  and  terminal;  lips  normal;  no  barbels;  teeth  5,  2—2,  4,  usually 
6,  2 — 2,  5  in  the  European  types,  hooked  and  with  rather  narrow  grrind- 
ing  surface  or  none.  Intestine  short.  Scales  moderate  or  small. 
Dorsal  posterior,  usually  behind  ventrals;  anal  basis  short  or  more 
or  less  elongate;  caudal  emarginate.  Lateral  line  decurved,  complete 
or  variously  imperfect.  Size  generally  large,  some  species  very 
small.  A  very  large  group,  one  of  the  largest  current  genera  in 
ichth3'ology,  represented  by  numerous  species  in  the  rivera  of  Europe. 
Asia,  and  North  America. 

The  Japanese  species  belong  to  the  typical  subgenus,  Leitciscu^, 

{XevKo^^  white.) 

a  Caudal  j^eduncle  not  very  stout,  its  least  depth  not  two-thirds  the  head;  scales  m4 
closely  imbricated;  dorsal  usually  inserted  l)ehind  ventrals. 
h  Scales  large,  35  to  45. 

(•  Scales  about  88 .japonictif^  1*1 

re  Scales  45 cwrufcftcynx,  1*2 

bb  Si-ales  small,  (>0  to  100. 
d  Scales  60  to  66. 

e  Snout  3 J  in  head.     Sides  nearly  plain  silvery phalacrocorax,  2*. 

dd  Scales  70  to  78 Jmku^nsU,  24. 

ddd  Scales  80  to  95 taczanwnJtii,  2S. 

an  Caudal  ppijuncle  very  tleep  and  coTnpre«3e4,  itfl  l^net  depth  nearly  eqiial  to  the 

than   tip  tif  Mil  nut;  i^rnli^  loam^ly  i  uibrlcatetli  63  to  72;  Eddos  of  IxNiy  nK*tlli 
with  ilurkrr  Ht'JiU'.«. 

/  Siitiut  :\'i  it)  hcinl:  hH'tU  II,  Ti— 4,  2 ---.--*^, ..,,.. >fM?^t.  : 


lo.  1334.     JAPANESE  CYPRINOID  FISHES- JORDAN  AND  FO  WLER,       845 


21.  LEUCISCUS  JAPONICUS  (Sauvage). 

JSqfualius  japomcwt  Sauvage,  Bull.  Soc.  Philorn.,  Paris.,  1883,  p.  4;  Lake  Biwa. 

Head  4|  in  total;  depth  6i  in  total,  D.  9;  A.  8;  V.  8;  scales  38  in 
the  lateral  line;  pharyngeal  teeth  6 — 3.  Snout  slightly  more  than  eye, 
wbich  is  3i  in  head;  no  pores  on  snout;  suborbitals  narrow;  interor- 
bital  space  flat,  more  than  eye.  Dorsal  inserted  nearer  tip  of  snout 
than  caudal  peduncle,  and  somewhat  behind  ventrals;  caudal  emargin- 
ate.  Lateral  line  straight.  Color  silvery;  black  points  upon  back 
and  upon  each  scale  of  lateral  line.  Length  86  mm.  (about  S^^j  inches). 
l^ake  Biwa.     (Sauvage.) 

This  species  has  been  observed  only  in  the  collection  sent  from  Lake 
Biw^a  to  Dr.  Sauvage  by  Dr.  Steenacker.  It  was  not  seen  by  Jordan 
and  Snyder. 

a2.  LEUCISCUS  CARULESCENS   (Sauvage). 
Squaiim  carulegcem  Sauvage,  Bull.  Soc.  Philom.,  Paris,  1883,  p.  3;  Lake  Biwa. 

Head  5i  in  total;  depth  5i  in  total;  D.  9;  A.  8;  scales  45  in  the  lateral 
line;  pharyngeal  teeth  5 — 2.  Snout  somewhat  shorter  than  the  eye, 
which  is  4  in  head;  a  few  pores  upon  the  snout;  suborbitals  narrow; 
interorbital  space  convex,  and  somewhat  more  than  the  diameter  of  the 
eye.  Dorsal  inserted  somewhat  nearer  the  extremity  of  snout  than 
base  of  caudal,  and  somewhat  behind  the  ventrals;  caudal  emarginate. 
Lateral  line  straight.  Color  silvery,  clouded  upon  the  back,  and  ui)op 
the  top  of  the  head;  a  bluish  band  along  the  lateral  line.  Length  120 
mm.  (about  4  jj  inches).     Lake  Biwa.     (Sauvage.) 

This  species  is  known  onl}-  from  the  description  of  Dr.  Sauvage. 

{ca^rulmcefvi^  bluish). 

23.  LEUCISCUS  PHALACROCORAX  Jordan  and  Fowler,  new  species. 

Head  Sf;  depth  4};  D.  Ill,  7;  A.  Ill,  8;  P.  17;  V.  9;  scales  about 
62  in  the  lateral  line;  12  scales  between  origin  of  dorsal  and  lateral 
line,  and  12  between  latter  and  middle  of  belly;  pharyngeal  teeth  2, 
5 — 4,  3;  width  of  head  2  in  its  length;  snout  3i  in  head;  eye  4i;  inter- 
orbital sxMice  3;  pectoral  about  1^;  ventral  If. 

Body  elongate  and  compressed.  Head  elongate,  pointed,  com- 
pressed, the  sides  somewhat  flattened,  and  the  upper  profile  slightly 
convex;  snout  rather  long;  pointed  and  slightly  convex  and  produced; 
■  eye  small,  anterior,  and  li  in  snout;  mouth  nearly  horizontal,  only 
slightly  inclined,  the  maxillary  protractile,  and  reaching  posteriorly 
to  the  anterior  margin  of  the  eye;  lips  fleshy,  not  dilated;  pharyngeal 
teeth  with  narrow  grinding  surface,  scarcely  hooked;  nostrils  close 
together  on  the  snout  above  and  nearer  the  eye  than  tip  of  snout; 
interorbital  space  and  top  of  head  convex.  Gill -openings  large;  gill- 
rakers  short,  and  firm;  pseudobranchise  present.  Intestine  r^^^p 
Peritoneum  black.  ^^^^^  ^^  o 


Scales,  cycloid,  rather  large,  more  or  less  even,  and  not  imhricatw 
no  pectoral  flap;  a  small  ventral  flap. 

Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caadd 
the  first  developed  ray  the  highest,  reaching  be^^ond  the  others  to  tk 
origin  of  the  anal  when  depressed,  the  base  of  fin  1|  in  its  height*  an 
its  upper  edge  nearly  straight;  origin  of  anal  a  little  nearer  tip  c 
pe(*toral  than  base  of  caudal,  the  first  developed  ray  the  highest,  rMcl 
ing  beyond  the  othei^s  when  the  fin  is  depressed,  and  its  base  li  \ 
its  height,  and  its  margin  nearly  straight;  caudal  deeply  emargiiole 
|)ectoral  reaching  a  trifle  over  two-thirds  the  distance  to  origin  of  vei 
tral;  ventral  seven-ninths  the  distance  to  origin  of  anal.  Caodi 
peduncle  rather  long,  compressed,  and  its  least  depth  2i  in  head.  Ijii 
eral  line  slightly  decurved,  and  continuous. 


Fig.  7.— LErnscus  phalacrocx)bax. 

Color  in  alcohol  dark  slaty  brown,  whitish  or  silvery  beneath;  dora 
and  caudal  brownish,  pectorals  also  tinted  with  brown,  all  the  otbe 
fins  pale;  a  dark  blotch  along  gill-opening  above  base  of  pectoraL 

I^ength,  5f  inches. 

Type  No.  7723,  Ichthyological  Collections,  Leland  Stanford  Junioi 
University  Museum.     Locality  Tana  River  at  Tachikawa. 

Cotypes  50784,  United  States  National  Museum. 

Of  this  species  we  have  a  number  of  specimens  from  the  Tana  Rive 
at  Tachikawa,  Koshyu  (Imperial  Museum),  and  the  Kinu  River  ii 
Utsunomiya.  The  specimens  from  the  Tana  River  were  obtained  b\ 
us,  through  the  efforts  of  trained  cormorants,  procured  by  Dr.  Mit 
sukuri.  Dr.  Watase,  and  Dr.  lijima. 

{j}haI<ierororax,  "bald  raven,''  the  cormorant.) 

24.  LEUCISCUS   HAKUENSIS   QUnther. 
UGUI;   AKAHARA  (RED   BELLY). 

Ijeiicisdui  hahiemis  GCnther,  Shore  Fishes  Challenger,  1880,  p.  72,  pL  xxxi,  is. 

B;  Lake  Hakone  (misprinted  *'Hakow''). — Steindachner,  Ichth.  B«tr. 

1881,  p.  15;  Japan.— Jordan  and  Snydkr,  Check  List.  1901,  p.  48;  Yokohtiaa. 
Squaiius  hakuerwa  Saw  AGE,  Bull.  Soo.  Philom.,  1883,  p.  4;  Lake  Biwa, 
Ijeucisnis  hakmienms  Ishikawa,  Zool.  Mag.,  Tokyo,  1895,  p.  129;  Otsu  on  Lake 

Biwa. 


Head  4i;  depth  M  D.  Ill,  7;  A.  Ill,  7;  P.  12;  V,  8;  scales  74  in 
ateral  line;  14  scales  between  the  origin  of  dorsal  and  lateral  line,  and 
.4  between  the  latter  and  middle  of  belly;  pharyngeal  teeth,  4,  2 — 2,  5; 
ridth  of  head  about  1|,  or  a  little  less  than  2  in  its  length;  snout  8^  in 
lead;  eye  6J;  interorbital  space  3;  pectoral  li;  ventral  li.  • 

Body  elongate  and  compressed.  Head  elongate,  pointed,  and  com- 
pressed, the  sides  flattened,  and  the  upper  profile  almost  straight  to 
ip  of  snout;  snout  rather  pointed,  somewhat  broad  and  very  slightly 
produced;  eye  small,  anterior,  IJ  in  snout;  mouth  moderate,  the  max- 
llary  protractile,  reaching  posteriorly  almost  to  the  anterior  margin  of 
heeye,  and  not  very  oblique;  lips  fleshy,  not  dilated;  pharyngeal  teeth 
nth  grinding  surface,  not  hooked;  nostrils  close  together  on  the  sides 
►f  the  snout,  and  about  half  an  eye  diameter  distant  from  the  eye; 
nterorbital  space  and  the  top  of  the  head  slightly  convex.  Gill-open- 
ngs  i-ather  large;  gill-rakers  rather  short  and  pointed,  4+9;  pseudo- 
iranchiae  present.     Intestine  short.     Peritoneum  pale  gray. 

Scales  cycloid,  moderately  small  and  of  rather  even  size;  no  pectoral 
lap;  ventral  with  a  small  fleshy  flap. 

Origin  of  dorsal  midway  between  tip  of  snout  and  ba^e  of  caudal, 
>ointed,  the  first  developed  ray  the  highest,  reaching  beyond  the  others 

0  origin  of  anal,  when  depressed,  its  base  1|  in  its  height,  and  its 
ipper  edge  nearly  straight;  anal  inserted  midway  between  tip  of  pec- 
oral  and  base  of  caudal,  the  first  developed  ray  the  highest  reaching 
jeyond  the  others  when  the  fin  is  depressed,  the  base  of  the  fin  is  li 
n  its  height  and  its  margin  straight;  caudal  deeply  emarginate,  the 
obes  pointed. 

Pectoral  two- thirds  the  distance  to  ventrals;  ventrals  inserted  a 
ittle  nearer  the  origin  of  the  anal  than  that  of  the  pectoral,  and  a 
rifle  over  three-fifths  the  distance  to  the  former.  Caudal  peduncle 
nther  long,  its  least  depth  2i  in  the  head.  Lateral  line  slightly  de- 
5urved  and  continuous. 

Color  in  alcohol  dark  brown,  slightly  olivaceous  above  and  pale 
)elow;  inside  of  gill-openings  above  dark;  ventrals  and  anal  pale  or 
rhitish;  dorsal  and  caudal  brown,  the  edges  of  the  fin  darker;  pectoral 
frayish-brown. 

Length,  13i  inches. 

This  description  from  an  adult  female  from  I/ake  Jusan  in  Omori. 

This  is  the  most  abundant  species  of  Cyjrrlnicbe  in  Japan,  reaching 

1  large  size  and  often  entering  the  sea.  It  ranges  far  to  the  north- 
ward, farther  than  any  other  of  the  Cyprinidee.  except  Leuci^cus  tac- 
nnawsJcii.  Our  many  specimens  are  from  Lake  Jusan  in  Omori 
[collection  Sotaro  Saito),  Kawajiri  in  Rikuchu  (collection  Mitonobu 
bako),  Kitakami  R.,  Katase  River  near  Enoshima,  Matsushima  Bay  in 
Rikuzen,  Same  in  Rikuoku  (in-  salt  water),  Aomori  in  Rikuoku,  Kita- 
kami River  in  Morioka,  Sendai,  Niigata  in  Echigo,  Iwai  River  in  Ichi- 
noseki,  Tsuruga  in  Echizen,  Kinu  River  at  Utsonomiya,  Hakodate, 
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Otaru,  Lake  Biwa  at  Karasaki,  Noyshiro  (collection  K.  Otaki),  Hir- 
oshima^ a  lake  near  Oide  (collection  Jouy),  and  Yokohama  (colleetioD 
Jouy).     The  species  freely  enters  salt  water. 

(Name  from  Lake  Hakone  on  the  mountain  between  Izu  and  Sagami.) 

as.  LEUCISCUS  TACZANOWSKII  Steindachner. 
KtfKI. 
JOucwcfi^  ^iczanoiv^ikit' Steindachner,  Ichth.  Beitr.,  X,  1881,  p.  16;  Sea  of  Japan. 
(Pectoral  IJ  in  head,  misprinted  "SJ.") 

Head  4;  depth  4f ;  D.  HI,  7;  A.  HI,  8;  P.  17;  V.  10;  scales  93  in  the 
lateral  line  (17  scales  between  the  origin  of  dorsal  and  lateral  line)  and 
14  between  the  latter  and  middle  of  belly;  pharyngeal  teeth  5, 2 — 2,4; 
width  of  head  2^  in  its  length;  snout  8^  in  head;  eye  5f  in  head;  inter- 
orbital  space  a  little  over  3;  pectoral  li;  ventral  2. 

Body  elongate  and  compressed.  Head  elongate,  pointed,  com- 
pressed, and  the  sides  flattened;  upper  profile  of  head  almost  straight 
to  tip  of  snout;  snout  long,  rather  blunt  and  scarcely  projecting  beyond 
the  mandible;  eye  small,  anterior,  If  in  snout;  mouth  moderate,  the 
maxillary  protractile,  not  reaching  posteriorly  as  far  as  the  eye,  and 
not  very  oblique;  lips  fleshy,  not  dilated;  pharyngeal  teeth  with  grind- 
ing surface,  slightly  hooked;  nostrils  close  together  on  the  upper  sides 
of  the  snout,  and  much  nearer  the  anterior  edge  of  eye  than  tip  of  the 
latter;  interorbital  space  and  top  of  the  head  rather  broad  and  slightly 
convex.  Gill-openings  large;  gill-rakers  short,  4  +  10;  pseudobran- 
chise  present.     Intestine  with  a  single  convolution ;  peritoneum  silvery. 

Scales  very  small,  cycloid,  and  of  more  or  less  even  size;  no  pectoial 
flap;  a  small  ventral  flap. 

Origin  of  dorsal  nearer  base  of  caudal  than  tip  of  snout,  the  first 
developed  ray  the  highest  reaching  beyond  the  others  to  the  origin  of 
the  anal  when  depressed,  the  base  of  the  fin  1|  in  its  height  and  its 
margin  nearly  straight;  anal  inserted  midway  between  tip  of  pectoral 
and  base  of  caudal,  the  first  developed  ray  the  highest  reaching  beyond 
the  others  when  depressed,  the  base  of  the  fin  li  in  its  height,  and  its 
margin  nearly  straight;  caudal  deeply  emarginate,  the  lobes  pointed. 
Pectoral  reaches  about  two-thirds  the  distance  to  ventral;  ventnJ 
inserted  slightly  before  the  origin  of  the  dorsal,  and  reaches  two-thirds 
the  distance  to  anal.  Caudal  peduncle  long,  its  least  depth  2}  in  head. 
Lateral  line  slightly  decurved,  and  continuous. 

Color  in  alcohol  dark  brown,  slightly  olivaceous  above,  the  lower 
surface  of  the  body  pale  or  whitish;  dorsal,  caudal,  and  pectorals 
grayish  or  brownish  black,  the  other  fins  pale. 

Length,  lOf  inches. 

Fresh  waters  of  Japan.  We  have  a  number  of  examples  of  this 
species  from  Lake  Jusan,  in  Aomori,  Noyshiro  (collection,  K.  Otaki), 
and  Junsaburogata  (Nishitsu  River;,  in  Aomori  (collection,  S.  Saito). 

Its  distribution  is  probably  mainly  northern. 

(Named  for  Professor  Taczanowsky,  its  discovereiiX)0^lc 


of  Tsushima,  Straits  ot  Korea. 

Head,  4;  depth,  3J;  D.  Ill,  7;  A.  Ill,  7;  P.,  16;  V.,  9;  scales,  68 
in  the  lateral  line;  about  18  scales  between  origin  of  dorsal  and  lateral 
line,  and  about  16  between  the  latter  and  middle  of  belly;  pharyngeal 
teeth,  2,  5—4,  2;  width  of  head,  about  1|  in  its  length;  snout,  3f  in 
bead;  eye,  a  little  over  4;  interorbital  space,  2i;  pectoral,  nearly  li; 
ventral,  If, 

Body  elongate,  rather  deep,  and  compressed.  Head  small,  pointed, 
depressed,  and  its  width  equal  to  its  depth;  snout  pointed,  rounded, 
and  slightly  produced;  eye  moderate,  anterior,  about  li  in  snout; 
mouth  slightly  oblique,  the  maxillary  protractile,  and  reaching  poste- 
riorly to  anterior  edge  of  eye;  lips  somewhat  fleshy,  not  dilated; 
several  pharyngeal  teeth  of  the  outer  row  with  narrow  grinding  sur- 
face, and  others  slightly  curved;  nostrils  close  together  on  sides  of 
snout,  nearer  front  of  eye  than  tip  of  snout;  interorbital  space  and  top 
of  head  broad  and  slightly  convex.  Gill-openings  large;  gill-rakers 
short  and  pointed,  2+6;  pseudobranchiee  present.  Intestine  short. 
Peritoneum  silvery. 

Scales  large,  cycloid,  and  of  rather  even  size;  no  pectoral  or  ventral 
flap.  t 

Origin  of  dorsal  much  nearer  the  base  of  the  caudal  than  tip  of 
snout,  and  when  depressed  it  reaches  within  a  short  distance  of  the 
base  of  the  last  anal  ray;  origin  of  anal  about  midway  between  tip  of 
pectoral  and  base  of  caudal;  caudal  broad  and  deep,  emarginate  and 
the  lobes  rounded;  pectoral  about  three-fifths  to  ventral;  ventral 
inserted  well  before  the  dorsal,  and  much  nearer  the  tip  of  pectoral 
than  origin  of  anal.  Caudal  peduncle  very  deep  and  compressed, 
the  least  depth  about  equal  to  the  depth  of  the  head.  Lateral  line 
slightly  decurved  and  continuous. 

Color  in  alcohol  brown,  a  little  darker  above  and  somewhat  paler 
beneath,  the  sides  mottled  with  scales  darker  than  the  others. 

Length,  6jV  inches. 

This  description  from  one  of  the  cotypes,  No.  6376,  Ichthyological 
Collections  Leland  Stanford  Junior  University  Museum.  Locality, 
Sasuna,  island  of  Tsushima. 

Of  this  species  we  have  a  number  of  specimens  from  Sasuna,  island 
of  Tsushima  (cot^'pes),  and  we  refer  to  it  others  from  Kaminutani  River 
near  Lake  Biwa,  province  of  Omi. 

Most  of  our  examples  have  a  dark  median  band  running  along  the 
back  from  the  occiput  to  dorsal  and  then  continued  behind  the  fin  to 
caudal.  Some  are  also  more  or  less  finely  mottled  with  brown  and 
have  pores  about  the  head. 

(Named  for  its  discoverer,  Pierre  Louis  Jouy.) 
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16.  PHOXINUS  (Rafinesque)  Agassiz. 

PhaxinuB  Rafinbmh-e,  Ich.  OhiencoF,  1820,  p.  15  (no  species  mentioned;  phd. 

underBtoocl) . 
Phoxiniis  Agasbik,  M^m.  Soc.  Sci.  Nat.  NeufchAtel,  1835,  p.  37  (phojcintts). 
Hemitremia  Gopb,  Proc.  Amer.  Phil.  Soc.,  1870,  p.  462  (vUtala). 
lotichthysJoKDAS  and  Evbrmakn,  Fish.  N.  M.  Amer.,  1, 1898,  p.  243  (phlegeikimlu  . 

This  genus  contains  small,  brightly  colored  minnows  of  Ameriou 
Europe,  and  Asia,  differing  from  Leucucus  only  in  the  incomplete  lat- 
eral line.  The  scales  are  usually  small,  and  the  fins  of  the  breeding 
males  bright  red  in  the  spring. 

(4foS6^^  tapering). 

27.  PHOXINUS  STEINDACHNERI  Sauvage. 
ABURAMUTSr  (FAT  CHUB). 
Phoxiniis  steindachneri  Sauvagb,  Bull.  Boc.  Philom.,  Paris,  1883,  p.  5;  Lake  Biwa. 

Head  oi  in  total;  depth  6f  in  total;  D.  9;  A.  9;  scales  80  in  the 
lateral  line.  Snout  longer  than  eye,  which  is  4i  in  head;  interorbital 
space  greater  than  eye.  Dorsal  beginning  at  an  equal  distance  from 
caudal  peduncle  and  center  of  eye;  caudal  emarginate,  yellowish,  with 
numerous  clouded  black  points;  f,  blackish  band  from  eye  to  caudal; 
dorsal  and  caudal  dark;  top  of  head  and  tip  of  snout  black. 

Length  170  mm.  (about  6H  inches).     Lake  Biwa.     (Sauvage.) 

This  species  is  known  solely  from  the  account  given  b}'^  Dr.  Sauvage. 

(Named  for  Dr.  Franz  Steindachner.) 

17.  ZACCO  Jordan  and  Evermann. 

Zftrco  Jordan  and  Evermann,  Fishes  of  Fonnosa,  Pnx;.  U.  S.  ^at,  Mus.,  XXV, 

1902,  p.  322  (platypw). 

Body  moderately  elongate  and  compressed;  head  compressed;  snout 
conical,  pointed;  e^'es  moderate;  mouth  oblique,  not  notched;  no 
barbels;  teeth  5  or  4,  4,  and  2  or  1 — 1,  or  2,  4  and  4  or  5;  interorbital 
space  convex.  Intestine  short.  Peritoneum  black.  Scales  cycloid, 
narrowly  imbricated,  and  40  to  60  in  the  lateral  line.  Dorsal  nearer 
tip  of  snout  than  base  of  caudal,  or  midway  between,  and  its  developed 
rays  7;  anal  inserted  below,  or  a  trifle  before  tip  of  depressed  dorsal: 
its  basis  long,  and  composed  of  9  or  10  developed  rays;  caudal  emargi- 
nate;  pectorals  sometimes  reaching  ventrals;  ventrals  inserted  a  little 
before  or  below  the  origin  of  dorsal.  Lateral  line  continuous  and 
decurved.  Breeding  males  have  the  head,  the  lower  surface  of  the 
caudal  peduncle,  and  the  anal  fin  furnished  with  honiy  tubenMes, 
not  as  numerous  as  those  in  Opsariichthys^  and  larger  in  proportion. 
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1  ne  anal  nn  also  has  toe  developed  i*ay s  elongated  and  with  adipose 
expansions. 

{Zdko,  a  Japanese  name  for  river  minnows,  notably  for  AcheUognOr 
thus  lanoeolata,) 
a  Scales  about  43;  teeth  in  inner  row  2 — 2;  sides  with  broad,  dark  cross  bars. 

platypus,  28. 
aa  Scales  about  52,  teeth  in  inner  row  mostly  1 — 1 ;  a  dark  lateral  band  most  distinct 

behind temminckiy  29. 

aaa  Scales  about  60;  a  dark  longitudinal  stripe  most  distinct  posteriorly. 

b  Maxillary  not  extending  to  opposite  pupil,  teeth  4,  4,  1 — 1,  4,  4 sieboldi,  30. 

28.  ZACCO  PLATYPUS  (Schlegcl). 
HAE  (MINNOW) ;  OIKAWA. 

Leuciscus  platypus  Schlbgel,  Fauna  Japooica,  Poiss.,  1840,  p.  207,  pi.  ci,  fig.  1; 
streams  of  Nagasaki. 

Opgariichthys  platypus  Gujh'her,  Cat.  Fish,  VII,  1868,  p.  296;  Japan  and  For- 
mosa.— Sauvage,  Bull.  Soc.  Phil.,  1883,  p.  8;  Lake  Biwa. — Ishikawa,  Zool. 
Mag.,  1895,  p.  121;  Hikone,  Matsubara  on  Lake  Biwa;  Prel.  Cat.,  1897, 
p.  11;  Tega  Lake  in  Shimosa,  Fukiage,  Tokyo,  Chi  R.  in  Musashi,  Chichibu, 
Suwa  l^ake,  Ise,  Kishin,  Lake  Biwa,  Zensho,  Kyoto,  Tsuyama  R. 

BarUius platypus  Jordan  and  Snyder,  Proc.  IT.  S.  Nat.  Miis.,  XXII,  1900,  p.  344, 
Lake  Biwa;  Coll.  K.  Otaki;  Chec^k  List  Fishes  of  Japan,  III,  1901,  p.  47;  Lake 
Biwa. 

Leuciscus  inacropus  Schlegel,  Fauna  Japanicm,  Poiss.,  p.  209,  pi.  ci,  fig.  2; 
Nagasaki. 

Leuciscus  minor  Schlegel,  Fauna  Japanica,  Poiss,  p.  210,  pi.  ci,  fig.  3;  Nagasaki. 

Head  4^  depth  3i;  D.  Ill,  7;  A.  Ill,  9;  P.  13;  V.  10;  scales  43  in 
the  lateral  line;  8  scales  between  the  origin  of  the  dorsal  and  lateral 
line,  and  5  scales  between  the  latter  and  middle  of  belly;  pharyngeal 
teeth  5,  4,  2 — 2,  4,  4;  width  of  head  l^  in  length;  snout  a  little  over 
3  in  head;  eye  4i;  interorbital  sptice  21;  pectoral  1;  ventral  li. 

Body  elongate,  compressed.  Head  moderate,  compressed;  snout 
slightly  conical,  pointed  and  not  projecting;  eye  rather  small,  anterior 
and  superior;  mouth  very  oblique;  the  jaws  rather  thin  and  about 
equal;  maxillary  protractile,  and  not  extending  to  the  anterior  margin 
of  eye,  but  a  trifle  beyond  the  nostrils;  no  barbels;  pharyngeal  teeth 
without  grinding  surface,  and  slightly  hooked;  nostrils  close  together 
on  the  sides  of  the  snout  and  nearer  the  eye  than  the  tip  of  the  former; 
interorbital  space  and  top  of  head  rather  broad  and  convex.  Gill- 
rakers  short  and  pointed;  pseudobranchise  present.  Intestine  short 
and  with  few  turns.     Peritoneum  black. 

Scales  rather  large,  and  somewhat  narrowly  imbricated  upon  the 
sides;  pectorals  with  a  small,  fleshy  flap;  ventrals  with  a  small,  scaly 
flap.  Origin  of  the  dorsal  much  nearer  the  tip  of  the  snout  than  the 
base  of  caudal,  when  depressed  reaching  beyond  the  origin  of  anal, 
and  the  base  of  the  fin  a  little  more  than  half  the  head;  anal  inserted 
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or  cne  nn  equal  u)  inree-rouruis  ine  lengxn  oi  me  neaa;  cauaai  aeepij 
emarginate  and  the  lobes  sharply  pointed;  pectorals  long,  reaching 
the  origin  of  the  ventrals;  ventrals  inserted  below  the  origin  of  the 
dorsal  tind  reach  to  the  origin  of  the  anal.  Caudal  peduncle  about  as 
long  as  the  ventrals,  and  its  least  depth  about  half  their  length.  Lat- 
eral line  strongly  decurved  and  continuous  to  base  of  caudal. 

VaAov  in  alcohol,  dark  bluish  black  above,  the  lower  surface  of  the 
body  silvery,  and  the  sides  with  about  12  leAd-})lue  cross-bands  much 
broader  than  the  spaces  between;  dorsal  grayish  with  black  streab 
between  each  pair  of  rays  and  in  the  middle  of  the  tin;  caudal  grayish, 
the  other  fins  whitish  with  the  anal  tinged  with  grayish;  sides  of  the 
head  more  or  less  grayish  black.  In  life  steel  blue,  the  male  witi 
crimson  fins. 

Length,  5^^^  inches. 

This  description  from  an  adult  breeding  male  taken  at  Tsuchiura, 
where  we  found  it  abundant  and  highly  colored. 

One  of  the  most  abundant  of  Japanese  Cyprinida?.  It  is  represented 
in  our  collections  by  very  numerous  specimens  from  Tsuchiura,  Uie 
Kinu  River  at  Utsonomiya,  the  Yodo  River  at  Osaka,  the  Chikugo 
River  at  Kurume,  the  Yabe  River  at  Funayado;  abundant  in  the  clear 
water  and  very  brilliant,  Nagoya  in  Owari,  Tana  River  at  Tachikawa 
(caught  by  tame  cormorants),  Kawatana  near  Nagasaki,  and  Lake 
Biwa  at  Matsubara. 

Breeding  males  are  provided  with  numerous  large  and  hard,  horny 
tubercles.  They  have  the  anal  fin  enormously  developed,  so  that  it 
extends  beyond  the  base  of  the  caudal,  and  it  is  also  sometimes  fur- 
nished with  tubercles  like  those  found  upon  the  head.  The  colors  of 
these  males  are  also  much  brighter  than  others  in  which  the  coloration 
is  more  silvery.  Young  specimens  are  silvery  and  with  distinct  gray- 
ish or  pale  brownish  lateral  bands  posteriorly. 

{TtXarvg^  broad;  Trovg^  foot.) 

ag.  ZACCO  TEMMINCKII   (Schlegel). 
KAWAMUTSU   (RIVER  CHUB). 

lA^ncUcim  temminck'd  Sc^hlegkl,  Fauna  Japonica,  Poise.,  1846,  p.  210,  pi.  ci,  iig„4: 
Nagasaki. 

Opsariichlhya  temminckii  GUnther,  Cat.  Fish,  VII^  1868,  p.  295,  from  cne  ol 
St'hlegers  types.— Sauv age.  Bull.  Soc.  Philom,  1883,  p.  5;  Lake  Biwa.— 
IsniKAWA,  Zool.  Mag.,  1895,  p.  121;  Hikone,  Matsubara,  Otsu;  Zool.  Mig- 
VII,  1895,  p.  121;  Hikone,  Matsubara  on  Lake  Biwa. 

Barilim  i^mmincki  Jordan  and  Snyder,  Oheck-list  Fishes  Japan,  1901,  p.  47; 
Lake  Biwa. — Ishikawa,  Prel.  Cat,  1897,  .p.  11;  Ise,  Zensho,  Kishin,  Mat- 
subara on  Lake  Biwa. 

Head  3Ji;  depth  3*;  D.  Ill,  7;  A.  Ill,  10;  P.  1,  15;  V.  9;  scales 5i 
in  the  lateral  line;  11  8cale»  between  the  origin  of  the  dorsal  aud  the 


i3ody  moderately  elongate  and  compressed.  Head  moderate  and 
compressed;  snout  slightly  conical,  pointed  and  not  projecting;  eye 
moderate,  anterior  and  superior;  mouth  oblique,  the  jaws  moderately 
thick  and  about  equal;  maxillary  protractile  and  reaching  beyond  the 
anterior  margin  of  the  orbit;  no  barbels;  pharyngeal  teeth  without 
grinding  surface  and  slightly  hooked;  nostrils  close  together  on  the 
sides  of  the  snout  and  nearer  the  eye  than  the  tip  of  the  former;  inter- 
orbital  space  and  top  of  head  rather  broad  and  convex.  Gill-rakers 
short  and  pointed;  pseudobranchisB  present.  Intestine  with  few  turns. 
Peritoneum  black. 

Scales  moderate  and  somewhat  narrowly  imbricated  along  the  sides; 
pectorals  with  a  small,  fleshy  flap;  ventrals  with  a  pointed,  scaly  flap. 

Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal; 
when  depressed  reaching  slightl}^  beyond  the  origin  of  the  anal,  and 
the  base  of  the  tin  2i  in  head;  origin  of  anal  inserted  a  little  nearer  tip 
of  pectoral  than  base  of  caudal  and  its  base  2  in  head;  caudal  deeply 
emarginate  and  the  lobes  pointed;  pectorals  long  and  terminating  near 
the  origin  of  the  ventrals;  ventrals  reaching  for  three-quarters  the 
distance  to  origin  of  anal.  Caudal  peduncle  li  in  head  and  its  least 
depth  2f  in  head.  Lateral  line  strongly  decurved  and  continuous  to 
base  of  caudal  along  lower. 

Color  in  alcohol  dark  brown  above,  pale  or  silvery  below;  sides  with 
a  distinct  deep  brown,  lateral  band,  broader  and  darker  posteriorly; 
dorsal  and  caudal  grayish,  the  former  with  dark  streaks  between  the 
fin  rays,  and  the  other  fins  more  or  less  pale. 

Length,  4i  inches. 

This  description  from  a  male  taken  at  Kawatana.  This  locality, 
together  with  the  Mogi  River,  near  Nagasaki,  are  the  only  places 
where  the  species  was  obtained  by  Jordan  and  Snyder.  Wo  have 
numerous  specimens  from  Mogi. 

This  species  is  close  to  7jicco  sleholdi^  and  is  distinguished  chiefly 
by  its  larger  scales  and  having  the  maxillary  reaching  to  or  slightly 
beyond  the  anterior  margin  of  the  eye.  Breeding  males  have  horny 
tubercles  on  the  sides  of  the  head  and  about  the  snout. 

(Named  for  Prof.  C.  J.  Temminck  of  Leydcn,  the  associate  of 
Schlegel.) 


Lericiscwt  neholdn  ScHLECiEL,  Fauna  Japonica,  Poise.,  1846,  p.  211,  pi.  ci,  fig.  5; 

Nagasaki. 
( Ppmriirhthfjg  neholdii iii^vmEH,  Cat.  Fish.,  VII,  1868,  p.  295  (copiecl). — Sautage, 

Bull.  8oo.  Philom.,  1883,  p.  5;  Lake  Biwa. 

Head  4;  depth  H;  D.  Ill,  7;  A.  Ill,  10;  P.  I,  11;  V.  9;  scales  61 
in  the  lateral  line;  13  .scales  between  the  orij^in  of  the  dorsal  and 
the  lateral  line,  and  5  between  the  latter  and  the  middle  of  the  belly: 
pharyngeal  teeth  4,  A,  1 — 1,  4,  4;  width  of  head  1}  in  its  length;  snout 
8i  in  head;  eye  4J;  interorbital  space  2i;  pectoral  li;  ventral  If. 

Body  moderately  elongate  and  compressed.  Head  pointed  and  com- 
pi'esaed;  snout  somewhat  conical,  pointed,  but  not  projecting;  eye 
rather  small,  anterior  and  superior;  mouth  very  oblique,  the  jaw> 
moderatel}'  thin  and  about  equal,  the  maxillary  protractile  and  reach- 
ing posteriorly  almost  to  the  anterior  margin  of  the  eye;  no  barbek: 
pharyngeal  teeth  without  grinding  surface  and  slightly  hooked;  nos- 
trils close  together,  on  the  sides  of  the  snout,  and  nearer  the  eye  than 
the  tip  of  former;  interorbital  space  broad  and  very  slightlj^  convex. 
Gill-rakers  short  and  iK)inted;  pseudobranchia*  present.  Intes^tine 
short  and  with  few  turns.     Peritoneum  black. 

Scales  small,  cycloid  and  somewhat  imbricated  upon  the  sides;  pec- 
torals with  a  short,  fleshy  flap;  ventrals  with  a  small,  scaly  flap. 

Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal, 
when  dejiressed  reaching  l)eyond  the  origin  of  the  anal,  and  its  base  i 
in  head;  anal  inserted  a  little  nearer  the  tip  of  the  pectoral  than  the 
base  of  caudal,  and  the  base  of  the  fin  1^  in  head;  c*audal  deeply 
emarginate,  the  lobes  j)ointed;  pectorals  moderate,  reaching  about 
two-thirds  the  distance  to  origin  of  ventrals;  ventrals  inserted  l>efon* 
origin  of  dorsal,  broad  and  bluntly  rounded,  and  reaching  three- 
fourths  the  space  to  origin  of  anal. 

Caudal  peduncle  about  e(|ual  to  ventrals,  and  its  least  depth  ab  ut 
two-thirds  their  length.  Latei'nl  line  .strDiigly  derurved,  continuoiL-^ 
and  running  along  the  l<nviM^  \Mrt  of  tiiudul  peduncle. 

Color  in  alcohol,  <1  si rk  brown  above,  pjile  or  whitish  below;  a  dii*- 
tinct  median,  longitiidiniil,  dtirk,  brownish  hliick  baud,  becoming; 
broad  posteriorly,  and  rontinuintr  to  the  hiL^e  of  the  caudal;  donid 
grayish  with  a  blackish  stn^ak  between  aich  pair  of  rays,  forming  a 
broad  band  across  th<^  fin,  the  upper  edge  whttish;  caudal  gi-aylsh,  the 
edges  dark;  anal  pah^  with  ^niyi>^h  black  uiiirkings  between  the  ray^; 
pectorals  and  ventrals  pale,  tinged  with  grayish. 

Length,  5^  inches. 

This  description  from  an  iidiilt  breeding  male  from  Ijakc  Biwa  tt 
Matsubara. 

Of  this  species  we  have  iiumv  specimens  from  Lake  Btwa  at  Mat-su- 
bara,  the  Chikugo  River  at  Kurume,  near  Nagoya  in  Owari,  Kihami 


in  Oiui  (collection  in  Imperial  Museum),  Funa3"ado  in  KiuHiu,  and 
Karasaki  on  Lake  Biwa  (collection  K.  Otaki). 

Breeding  malcH,  like  those  of  Zucro  platypus^  have  the  sides  of  the 
head  furnished  with  many  large,  horny  tubercles,  also  the  lower  sur- 
face of  the  caudal  pedunde  and  the  anal  tin.  The  rays  of  the  anal  are 
expanded  and  elongated.  The  color  of  the  head  is  deep  blackish- 
brown.     Young  specimens  always  have  a  blackish  lateral  band. 

(Named  for  Philip  Fredrik  Siebold,  of  Leyden,  who  collected  about 
Nagasaki  and  Omura,  and  under  whose  direction  the  Fauna  Japonica 
was  prepared.) 

18.  OPSARIICHTHYS  Bleeker. 

OpmriirhthyH  Bleeker,  Atl.  Ichthyol.  Cyprin.,  1860,  p.  28  {uneiroarut) . 

liody  elongate,  oblong,  and  compressed.  Head  rather  pointed, 
greatly  compressed,  and  the  sides  flattened;  snout  long;  eye  small, 
high;  mouth  large,  very  oblique,  the  maxillary  reaching  anterior  mar- 
gin of  eye,  and  with  a  deep  notch  into  which  each  ramus  of  the  mand- 
ible fits;  no  barbels;  teeth  6,  4,  2 — 2,  4,  5,  on  long,  thin,  pharyngeal 
bones;  interorbital  space  broad  and  flat.  Gill-rakers  short,  S+9. 
Intestine  short.  Peritoneum  silvery.  Scales  moderate,  about  50,  and 
more  or  less  narrowly  imbricated;  a  short  pectoral  flap.  Origin  of 
dorsal  midway  between  tip  of  snout  and  base  of  caudal;  anal  basis 
long,  with  9  developed  rays,  and  its  origin  falling  a  little  anterior  to 
the  tip  of  the  depressed  dorsal;  caudal  deeply  emarginate;  ventrals 
inserted  below  the  origin  of  the  dorsal.  Lateral  line  continuous,  and 
decurved.  Breeding  males  have  the  head,  lower  surface  of  the  caudal 
peduncle,  and  the  anal  fin  furnished  with  numerous  small  horny  tuber- 
cles.    The  anal  fin  has  its  rays  elongate  and  more  or  less  adipose. 

Species  of  large  size,  inhabiting  the  Jajmnese  lakes,  especially  deli- 
cate as  food. 

{off^apiov^  a  little  fish;  iXOvZ,  fish.) 

31.  OPSARIICHTHYS  UNCIROSTRIS  (Schlegel.) 
HASr. 

Leuciscus  uncirogtris  Schlbgkl,  Fauna  Japonica,  PoisH.,  1846,  j).  211,  pi.  cii, 

fig.  2;  near  Nagasaki. 
Opgariichthys  unciroMris  GtJNTHER,   Cat.    Fish.,    VII,   1868,  p.    295   (copie<i). — 

Sauvage,  Bull.  Soc.  Philoni.  1883,  p.  5;  Lake  Biwa — I8Hik.\wa,  JZool.  Mag., 

VII,  (Tokyo)  1895,  p.  121,  figs.  1,  2,  3;  Lake  Biwa  in  Omi— Ishikawa,  Prel. 

Cat.  1897,  p.  12;   Nagahama  and  Matsubara  on  Lake  Biwa — Jordan  and 

Snyder,  Ftoc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  344;  Lake  Biwa;  Coll.  K. 

Otaki — Jordan  and  Snyder,  Annot.  Zool.  Japan,  III,  (Tokyo)  1901,  p.  47; 

Lake  Biwa. 

Head  3f ;  depth  3i;  D.  Ill,  7;  A.  Ill,  9;  P.  1,  16;  V.  9;  scales 
50  in  the  lateral  line;  10  scaler  between  the  origin  of  the  dorsiil  and 
the  lateral  line,  and  5  between  the  latter  and  the  middle  of  belly; 
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phai-yngeal  teeth  5,  4,  2 — 2,  4,  5;  width  of  head  2 J  in  its  length;  snoxA  1 
3i  in  head;   eye  7;    interorbital  space  3i;   pectoral  IJ,   ventral  1}: 
e3'e  2  in  snout. 

Body  elongate,  oblong,  and  compressed.  Head  rather  pointed. 
greatly  compressed,  the  sides  flattened,  and  the  upper  profile  almot^ 
straight;  sides  of  snout  rounded,  and  the  tip  blunt  and  truncated;  eje 
small,  anterior  and  superior;  mouth  large,  very  oblique,  maxiUarr 
reaching  the  anterior  margin  of  the  eye,  protractile,  ensheathed  above, 
and  with  a  deep  notch  along  the  sides,  into  which  the  rami  of  the 
mandible  fit;  lower  jaw  projecting,  and  the  symphysis  fitted  into  a 
notch  in  the  upper  jaw;  pharyngeal  teeth  on  thin  and  long  bones,  more 
or  less  conical,  several  in  the  larger  row  with  narrow  grinding  sur&ce, 
and  all  I'ather  small;  nostrils  close  together  on  the  sides  of  the  snout 
and  about  a  half  an  eye  diameter  distant  from  the  upper  front  of  the 
eye;  interorbital  space  and  top  of  the  head  broad  and  flattened^  tiie 
former  very  slightly  elevated.  Gill-openings  moderately  lai^e.  Gill- 
rakers  3+9,  short  and  firm;  pseudobranchise  present.  Intestine  with 
few  turns,  short.     Peritoneum  pale  or  silvery. 

Scales  large,  cycloid,  and  more  or  less  narrowly  imbricated;  a  short. 
fleshy  pectoral  flap;  ventrals  with  a  scaly  flap  at  base. 

Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal, 
when  depressed,  reaching  bej^ond  the  origin  of  the  anal,  the  base  of 
the  fin  2i  in  head,  and  its  upper  edge  straight;  origin  of  anal  a  littlr 
nearer  the  base  of  caudal  than  middle  of  pectoral,  and  the  base  of  th* 
fin  Vi  in  head;  caudal  deeply  emarginate,  and  the  lobes  pointed;  pec 
torals  long,  reaching  four-fifths  the  distance  to  origin  of  ventral>: 
origin  of  ventral  below  that  of  dorsal  and  reaching  to  within  a  short 
distance  of  the  origin  of  the  anal.  Caudal  peduncle  If  in  head,  and 
its  least  depth  3  in  head.  Lateral  line  continuous,  inferior,  and  running 
along  the  lower  part  of  the  caudal  pedu'icle. 

Color  in  alcohol,  dark  brown  above,  the  lower  portions  of  the  body 
pale;  dorsal  with  the  membranes  between  the  rays  and  the  tips  of  the 
posterior  i*ays,  grayish  black,  the  rest  of  the  fin  paler;  anal  and  caudal 
more  or  less  grayish;  pectorals  and  ventrals  pale.  Male  with  rosy 
shades  in  life. 

Length,  12i  inches. 

This  description  from  an  adult  male  from  Lake  Biwa. 

Of  this  species  we  have  numerous  specimens  from  Lake  Biwa,  at  the 
little  fishing  hamlet  of  Matsiibara,  near  Hikone,  Lake  Yogo,  m 
Mino,  the  Yodo  River  at  Osaka,  and  a  few  examples  from  the  collec- 
tion of  K.  Otaki,  from  Kai'asaki,  on  Lake  Biwa. 

This  and  numerous  other  species  were  collected  also  at  Otsu,  the 
chief  town  on  Lake  Biwa,  by  Prof.  James  F.  Abbott 

Breeding  males  have  the  sides  of  the  head,  snout,  mandible,  lower 
surface  of  caudal  peduncle,  and  anal  fin  provided  with  horny  tubercles. 
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The  species,  known  locally  as  Hasu,  reaches  a  larger  size 
other  Japanese  minnow,  except  hhikauia  steenacJce^'i.  II 
delicate  and  finely  flavored  when  boiled,  and  is  much  appre 
Japanese  epicures.     It  is  also  eaten  raw. 

{u7ieus^  hook;  rmtmrii^  snout.) 

10.  ISCHIKAUIA  Jordan  and  Snyder. 

Ischikama  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  346  (j 
Body  elongate,  compressed  and  deep.  Head  small,  compr< 
upper  profile  nearly  straight;  snout  and  eye  about  equal,  i 
about  in  the  middle  of  the  depth  of  the  head;  mouth  very  ob 
maxillary  protractile  and  reaching  nostril;  no  barbel;  teeth 
2,  4,  5;  interorbital  space  convex.  Gill-rakers  short  and  wei 
4+9.  Intestine  short.  Peritoneum  silvery.  Scales  small, 
about  70.  Origin  of  dorsal  midway  between  tip  of  snout  an 
caudal;  first  developed  ray  of  doi-sal  stiffened,  spine-like;  ana 
behind  tip  of  depressed  dorsal,  its  base  long,  of  15  develoj 
caudal  deeply  emarginate,  the  lobes  pointed;  ventral  insert 
origin  of  dorsal.  Lateral  line  greatly  decurved  and  concuri 
the  lower  profile  of  the  body  to  the  caudal. 
Size  large,  color  dusky. 

This  genus  seems  to  be  allied  to  the  Chinese  genus  Xenocy^ 
fering  in  the  smaller  numbers  of  the  teeth.  (Named  for  Chi 
Ishikawa,  director  of  the  Imperial  Museum  at  Tokyo,  who  1 
us  the  species  from  Lake  Biwa.) 

32.    ISCHIKAUIA  STEENACKERI   (Sauvage). 

WADAKA;   WATAKO   (COTTON-THING);   UMANO. 

OpsariicJUhys  steenarkeri  Sauvaue,  Bull.  Sox'.  Philoin.  PoisB.,  1883,  ji 

Biwa. 
Ischikauia  steenackeri  Jordan  and  Hnydrr,  Proc.  I'.  S.  Nat.  Mus.,  19( 

pi.  x;  Lake  Biwa. 
**Genu8?  species?  Wadaka"  Ishikawa,  Zool.  Mag.,  1895,  p.  129;  Otsu 

Nagahaina. 

Head  5;  depth  3|;  D.  Ill,  7;  A.  Ill,  15;  P.  17;  V.  9;  scah 
the  lateral  line;  12  scales  between  the  origin  of  the  dorsal  and 
eral  line,  and  7  between  the  latter  and  the  middle  of  the  belly; 
geal  teeth  5,  4,  2 — 2,  4,  5;  width  of  head  If  in  its  length;  sn 
head;  eye  4;  interorbital  space  2)i;  pectoral  about  li;  ventral 

Body  elongate,  compressed  and  deep.     Head  small,  compi'esi 
the  upper  profile  nearly  straight;  snout  about  equal  to  eye, 
pointed;  eye  large,  anterior,  and  nearly  in  the  middle  of  the  d 
the  head;  mouth  very  obliciuo.  the  jaws  nearly  ecjual,  the  mi 
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proti-actile  and  reaching  below  the  nostril;  lips  fleshy;  pharyngeal 
teeth  compressed,  and  those  in  the  outer  rows  with  a  narrow  grinding 
surface;  nostrils  close  together  on  the  sides  of  the  snout  and  near  the 
Bye;  interorbital  space  broad  and  convex.  Opercles  striated.  Gill- 
Dpenings  large;  gill-i*akers  short,  pointed,  4  +  9;  pseudobmnchise 
present.     Intestine  i-ather  short;  peritoneum  gra}'. 

Scales  large,  cycloid  and  of  even  size;  a  small  pectoral  flap;  ventral 
Bap  present. 

Origin  of  dorsal  midway  between  the  tip  of  snout  and  base  of  caudal; 
when  depressed  reaching  almost  to  origin  of  anal,  the  base  of  the  fin 
If  in  its  height,  and  its  upper  margin  straight;  anal  inserted  nearer 
origin  of  ventral  than  base  of  caudal;  the  base  of  the  fin  long,  about 
equal  to  the  length  of  the  ventral,  and  its  edge  straight;  caudal  deeply 
Bmarginate,  and  the  lower  lobe  the  longer;  pectoral  a  little  more  than 
two-thirds  to  origin  of  ventral;  ventral  three-fifths  to  anal.  Caudal 
peduncle  deep,  compressed,  and  its  least  depth  2  in  head.  Lateral  line 
iecurved,  and  concurrent  with  the  lower  profile  of  the  body  to  the 
caudal. 

Color  in  alcohol,  dark  brown  above,  below  silvery  or  whitish;  dorsal 
»nd  caudal  brownish;  pectorals  tinted  with  brown,  the  other  fins  pale; 
posterior  edge  of  each  scale  upon  the  sides  and  upper  surface  with  a 
iark  spot. 

Length,  12  inches. 

Described  from  No.  6247  Ichthyological  Collections,  Leland  Stanford 
Junior  University  Museum  (collection  K.  Otaki). 

Of  this  species  we  have  many  specimens  from  the  collection  of  K. 
Otaki  from  Karasaki  on  Lake  Biw^a,  Maebara  on  Lake  Biwa,  and  the 
oeighboring  village  of  fisheries,  called  Matsubara;  the  Yodo  River  at 
Osaka,  Noyshiro  (collection  K.  Otaki),  and  Matsubara  on  Lake  Biwa 
(collection  C.  Ishikawa). 

This  fish  is  known  only  from  Lake  Biwa  and  its  outlet,  Yodo  River, 
l>eing  locally  very  abundant,  and  know^n  commonly  as  Wadaka.  It 
grows  to  a  large  size,  and  is  sold  in  the  markets  of  Maebara,  Otsu,  and 
Osaka,  but  it  is  little  valued  as  food. 

(Named  for  its  discoverer,  Francisque  Steenacker.) 

20.  CARASSIUS  Nilsson. 
Caras8ius  Nilbson,  Prodromus,  Ichthy.  Scand.,  1832  {carasdus). 

Body  oblong,  compressed  and  elevated.  Mouth  terminal,  without 
barbels.  Teeth  4 — 4,  molar,  but  compressed.  Scales  large.  Lateral 
line  continuous.  Dorsal  fins  very  long,  with  the  third  YB>y  developed 
into  a  stout  spine,  which  is  serrated  behind;  anal  short  with  a  similar 
spine.  Ventrals  well  forward.  Large  species  of  the  fresh  waters  of 
Europe  and  Asia;  often  domesticated. 

(caraseitiSj  a  Latinization  of  the  vernacular  names  Karass  or 
Karausche,  applied  to  the  European  Crucian  carp,  O.  cuiutmlm.) 

___^  Digitized  by  VjOOQI-^ 


Cyprinu*  aurahu  Livvmvh,  SyeL  Nat,  lOth  ed.,  1758,  p.  323. 

Caramus  auratus  GOnther,  Cat  Finh.,  VII,  p.  32,  and  of  all  recent  authoiK 

D.  II,  18;  A.  II,  7;  Scales,  26;  teeth  tt— 4.  Body  stout,  covered  wili 
large  scales.  Dorsal  and  anal  fins  with  the  spines  strong,  coarsely 
serrated.  Coloration  olivaceous,  usually  orange,  or  variegated  is 
domestication. 

Length,  12  inches. 

Common  everywhere  in  the  streams  of  Japan  and  China.  Our  veir 
numerous  specimens  of  the  common  goldfish  are  from  Chikugo  Biv» 
at  Kurume,  Tsuchiura,  Same,  Matsushima,  Lake  Biwa  at  Matsubtii: 
Yodo  River  in  Osaka,  Wakanoura,  Aomori,  Nagasaki,  Owari  neai 
Nagoya,  Lake  Yogo  at  Mino,  Aomori,  M igata,  Morioka,  Sendai,  Tokyo. 
Kawatana,  Tsuruga,  and  Tokyo.  In  its  native  condition  the  spef»* 
is  plain  dark  olivaceoiLs. 

{a  ura tva^  gi  1  ded . ) 

21.  CYPRINUS  (Artedi)  Linnaeus. 
Oyprinm  (Artedi)  Linnacur,  Syst.  Nat,  10th  ed.,  1758,  p.  320  {carpio). 

Body  robust,  compressed.  Mouth  moderate,  anterior,  with  4  long 
barbels.  Snout  blunt,  rounded.  Teeth  molar,  broad  and  truncate,  L 
1, 3 — 3, 1, 1.  Scales  large.  Lateral  line  continuous.  Dorsal  fin  very  .- 
long,  with  a  stout  spine,  serrated  behind;  anal  fin  shoi*t,  also  with  t 
spine.  Large  fishes  of  the  fresh  waters  of  Asia;  introduced  into 
Europe  and  America  as  food -fishes. 

{KVTTplyoQ^  the  ancient  name  of  the  caip.) 

34.  CYPRINUS  CARPIO  Liniweus. 

KOI. 

Cyprinus  carpio  Linn^us,  Syst.   Nat.,  10th  ed.,  1758,  p.  320. — GCnther,  Ot. 
VII,  p.  25,  and  of  all  authors. 

Dorsal  III,  20;  A.  Ill,  5;  scales  5—38—5;  teeth  1,  1,  3—3,  1,1. 
Body  stout,  more  or  less  compressd,  heavy  anteriorly.  L.  18  inches 
or  more.  Fresh  waters  of  central  Asia;  introduced  as  a  food-fish  into 
Europe  and  America.  In  domestication,  it  has  run  into  many  varie- 
ties, distinguished  by  differences  in  form,  squamation,  and  develop-  \ 
ment  of  fins. 

The  carp,  or  koi,  is  common  throughout  southern  Japan,  having 
doubtless  been  introduced  from  China,  although  much  less  coninMifij 
than  the  goldfish,  or  Fiuiiu 

{carpio^  carp.) 
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SUMMARY. 
Family  Cyprinidac 

1.  Pseudoperilampus  Bleeker. 

1 .  t^piut  Bleeker;  Tsuruga,  Tsuchiura,  Mateushima,  Tokyo. 

2.  Paracheilog7i€Uhuti  Bleeker. 

2.  rhombea  (Schlegel) ;  Mateubara  and  Karasaki  on  Lake  Biwa,  Yo(io  River,  Chikiigo 

River,  Funayado,  Lake  Yogo. 

3.  Acfieilognaihus  Bleeker. 

3.  limbaia  (Schlegel);  Lake  Yogo,  Iwai   River  at  Ichinoseki,  Nagoya,   Kitakanii 

River  at  Morioka. 

4.  lanceokUa  (Schlegel);  Tsuchiiira,   Chikogo  River,  Yodo  River,  Lake  Biwa  at 

Matsuhara  and  Katata,  Lake  Yogo,  Fanayado,  Wakanoara,  Nagoya. 

5.  ryanottigma  Jordan  and  Fowler;  I^ake  Biwa  at  Matsuhara,  I^ke  Yogo. 

4.  Gnathopogon  Bleeker. 

6.  elongahJLs  {Schlegel);  Lake  Biwa. 
7-  gracilis  (Schlegel). 

5.  Hemiharbuji  Bleeker. 

8.  barbus  (Schlegel);  Yodo  River,  I.Ake  Jensaburogata  in  Aomori,  Chikugo  River, 

Tokyo,  Formosa. 

6.  Leucogobio  Gunther. 

9.  gUniheri  Ishikawa;  Matsuhara,  Lake  Biwa,  Nagoya,  Katata,  Kunime. 

10.  jordani  Ishikawa. 

11.  mayedse  (Jordan  and  Snyder);  Karasaki,  Zeze,  and  Matsuhara  on  I^ke  Biwa, 

Yodo  River,  Nagoya. 
'12.  biwiB  (Jordan and  Snyder);  Matsuhara  on  Lake  Biwa. 

7.  Pseudogobio  Bleeker. 

13.  erndnuB  (Schlegel);  Karasaki  and  Matsuhara  on  I^ke  Biwa,  Kitakami  River  at 

Morioka,  Matsushima,  Kinu  River,  Tsuruga,  Yodo  River,  Kawatana,  Iwai  River 
at  Ichinoseki,  Kaminutani  River. 

8.  Sarcocheilichthys  Bleeker. 

14.  variegaius  (Schlegel);  Matsuhara  on  Lake  Biwa,  Yodo  River,  Chikugo  River, 

Lake  Yogo,  Nagoya,  Tsuchiura,  Funayado,  Tokyo. 

9.  Abbottina  Jordan  and  Fowler. 

15.  paegma  Jordan  and  Fowler;  Yodo  River,  Osaka,  Chikugo  River,  Iwai  River. 

10.  Zezern  Jordan  and  Fowler. 

16.  At/^endor/i  (Ishikawa);  river  at  Funayado  in  Kiusiu,  Kamo  River  in  Yamaahiro. 

n.   ^*/r//i  Jordan  and  Fowler. 

17.  z^^s^ra  (Ishikawa);  Ywlo  River  at  Osaka. 
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12.  Pseud&rasbora  Bleeker. 

18.  parva  (Schlegel) ;  Tsuchiura,  Nagoya,.Lake  Yogo,  Lake  Biwa  at  Matsuban  sai 

Karasaki,  Iwai  River,  Chikuj?o  River,  Yodo  River. 

13.   OUikia  Jonlaii  and  Snyder. 

19.  ranhorina  Jordan  and  Snyder;  Karasaki  on  I^ke  Biwa. 

1 4.   TrUioioihm  Sauvage. 

20.  punctaius  Sauvage. 

15.  I^uriMnut  Cuvier. 

21.  japonicus  (Sauvage). 

22.  cseruUscens  (Sauvage). 

23.  phalacrocoraj:  Jordan  and   Fowler;  Tana  River  at  Tarhikawa,   Koshyu,   Kinn 

River  at  Utsonomiya. 

24.  hakueruns  Giinther;  Ijake  Jusan,  Kawajiri,  Kitakami  River  near  Morioka,  Ka- 

tase  River  near  Enoflhima,  Mateushima,  Same,  Sendai,  Niigata,  Iwai  River  al 
Ichinoeeki,  Tsuruga,  Kinu  River  at  Utsonomiya,  Hakodate,  Otaru,  Noyshin*, 
Hiroshima,  Oide,  Lake  Biwa  at  Kara»aki. 

25.  taczmiaivukii  Steindachner;  Lake  Jusan  in  Aomori,  Niahitzu  River,  Aomori,  Xoy- 

shiro. 

26.  jouyi  Jordan  and  Snyder;  Sasuna,  Tsushima,  Kaminutani  River. 

16.  Phoxinus  (Rafinesque)  Agaasiz. 

27.  steindachneri  Sauvage. 

17.  Zcuxo  Jonian  and  Evermann. 

28.  platypits  (^hlegel);  Tsuchiura,  Kinu  River  at  Utaonomiya,  Yodo  Ri\-er  at  Osaka, 

Chikugo  River  at  Kuninie,  Yobe  River  at  Funayado,  Nagoya,  Tana  River  at 
Tachikawa,  Kawatana,  I^ke  Biwa  at  Matsuliara 

29.  (emmincki  (Schlegel) ;  Kawatana,  Mogi. 

30.  sieltoldi  (Schlegel) ;  Lake  Biwa  at  Mat8ul)ara  and  Karasaki,  Chikugo  River  at 

Kurume,  Nagoya,  Kitami,  Funaya<io. 

18.   Opsariichlhyn  Bleeker. 

31.  uncirostrh  (Schlegel);  I^ke  Biwa  at  Mateubara  and  Karasaki,  Lake  Y'ogo,  Yodo 

River. 

19.  iHchikauia  Jordan  and  Snyder. 

32.  steenackeri  (Sauvage) ;  Lake  Biw^a  at  Maelmra,  Matsubaraand  Karasaki,  Noyshiitx, 

Yodo  River  at  Osaka. 

20.   Caniimu*  Nilsson. 

33.  auToius  (Linnseus);  everywhere  in  central  and  southern  Japan. 

21.   Cj/prhiuH  Linnaeus. 

34.  carpio  (Linnaeus);  throughout  southern  and  central  Japan,  probably  introduced. 
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THE  PHASMIDJC,  OR  WALKINGSTICKS,   OF  THE  UNITED 

STATES. 


By  Andrew  NeLvSon  Caudell, 

0/  the  Department  of  AgricuUure. 


The  Phasmidee  is  one  of  the  most  interesting  families  of  the  order 
>rthoptera.  It  is  poorly  represented  in  the  United  States,  and  the 
pecie8,  being  mimetic  in  nature,  are  not  comnfionly  met  with.  Our 
>rms  are  all  apterous  and  are  confined  in  their  distribution  to  the 
>uthern  half  of  the  country,  with  the  exception  of  the  species  of  the 
en  us  Dtapherotnerd^  one  of  which  extends  into  Canada.  The  name 
walkingstick"  is  commonly  applied  to  these  insects,  and  the  common 
orthern  species,  Diaphermnerafeworata  Say,  is  the  best  known  rep- 
isentative  of  the  family.  There  is  a  popular  belief  extant  in  some 
arts  of  the  country  that  these  insects  are  very  poisonous  to  stock  when 
tten  by  them.  For  this  reason  they  have  been  called  the  ^'mule 
iller,"  though  this  name  is  more  often  applied  to  species  of  the  family 
Fantidep,  which  are  said  to  be  especially  fatal  to  that  useful  animal. 
xnong  other  popular  names  given  to  the  walkingsticks  are  Devil's 
ding*  horse,  Fmirie  alligator.  Stick  bug,  Witch's  horse.  Devil's  darn- 
ig  needle.  Scorpion,  and  Musk  mare,  the  latter  applied  only,  I  believe, 
»  the  species  of  the  genus  Anismnorpha, 

Nowhere  do  we  find  more  striking  instances  of  protective  resem- 
ance  than  those  afforded  by  members  of  this  family  of  curious  insects. 
i  the  tropics,  where  these  insecta  abound,  such  amazing  adaptations  as 
e  -wonderful  Walkingleaf,  Phyllium  scythe^  and  other  large,  winged 
Tins  are  found.  In  the  United  States  the  species  are  all  wingless 
id  mimic  diflFerent  kinds  of  twigs,  especially  so  the  more  slender 
»ecics  of  the  genera  Dlapherom^ra^  Bdcxiaadu^^  and  Parahacilhts, 
The  Phasmidae  are  insects  of  very  deliberate  motion,  especially  the 
males.  They  do  not  depend  upon  locomotion  for  protection  from 
eir  enemies,  but  to  their  deceptive  resemblance  and,  in  some  cases, 
the  power  of  emitting  an  offensive  spray  from  special  glands  situated 
I  the  prothorax. 
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The  species  are  exclusively  herbivorous,  none  being  known  to  take  | 
animal  food.  One  exception  is  recorded  where  some  partially  starved 
leaf  insects  nibbled  at  the  foliaceous  expansions  of  their  fellows,  bat 
not  enough  to  injure  them  in  any  wblj.  The  female  of  one  of  our 
species  has  been  recorded  as  eating  off  the  head  of  the  m^le  while 
under  the  influence  of  sexual  excitement,  but  the  insect  in  question 
wai^  most  surely  not  a  Phasmid  but  a  Mantid,  as  this  habit  is  not  at  all 
uncommon  among  some  members  of  that  family. 

Regeneration  of  limbs  is  quite  common  among  the  Plmsmidfi. 
Su(!h  limbs  are  much  smaller  and  may  always  be  distinguished  by  the 
absence  of  one  tarsal  joint,  all  regenerated  limbs  being  tetramerous. 
According  to  Scudder,  if  the  leg  be  removed  nearer  to  the  body  than 
the  trochantero- femoral  articulation  the  limb  will  not  be  replaced. 

The  eggs  of  our  species  are  dropped  at  random  on  the  ground 
Oviposition  takes  place  in  the  fall  of  the  year  with  our  conmion  north- 
ern species  and  the  eggs  lie  over  winter,  and  sometimes  even  through 
a  second,  before  the  nymphs  issue.  When  the  3"oung  walkingstick 
is  in  the  egg,  ready  to  emerge,  the  meso-  and  metathorax  are  not 
remarkably  elongate,  but  before  the  little  creature  is  fairly  out  of  its 
narrow  prison  the  thoracic  segments  assume  their  usual  proportioas. 
It  is  said  to  be  a  most  curious  sight  by  those  who  have  observed  this 
almost  instantaneous  development. 

In  my  studies  of  these  insects  specimens  of  all  of  our  species  have 
been  examined,  except  lyiapherofnera  vieHiWina  and  canii^na  and 
Pseiidmermyle  Htrain tneiis.  The  material  of  the  U.  S-  National  Mu^eiun 
forms  the  basis  of  this  paper.  Specimens  were  loaned  for  study  by  the 
Colorado  and  Oklahoma  experiment  stations.  For  various  kindnesses 
I  wish  to  express  my  sincere  thanks  to  Professors  Scudder  and  Bruner 
and  Mr.  J.  A.  G.  Rehn. 

The  family  Phasmida;  may  be  defined  as  follows: 

Body  elongate,  subcylindrical;  abdomen  with  ten  segments,  the 
basal  one  usually  coalesced  to  the  posterior  part  of  the  metathorax, 
sometimes  entirely  invisible;"  all  of  the  legs  equally  anihulatory: 
wings  wholly  absent  in  the  United  States  species,  the  location  of  the 
metathoracic  pair,  and  .sometimes  the  mesothoracic  pair  also,  gener- 
ally indicated  by  a  stationary  wing-like  pad,  bearing  a  gland,  prenuiu- 
ably  a  scent  gland;  tarsi  five  jointed,  except  in  Tiwvma^  termiimtpd 
by  two  claws,  ]>etween  which  is  a  large  arolium;  ovipositor  conc^ealeti 
by  the  subgenital  plate;  cerci  inarticulate. 

« In  descriptive  work  the  first  abdominal  segment  is  s^xjken  of  a.s  the  inteniiedian 
segment  and  the  alKlonien  is  considered  as  consisting  of  nine  segments.  ThuF  th* 
basal  or  first  alxlominal  segment  as  used  in  the  following  pages  is  really  tl»e  true 
second  <me.  Likewise  the  seventh,  eighth,  ami  ninth  segments  are,  resfiectiwh, 
the  eighth,  ninth,  and  tenth  ones.  The  generally  in(X)nspicuous  nature  of  the  tr» 
basal  segment,  which  is  sometimes  even  wholly  hivisible,  makes  this  nomenclatniv 
seem  advisable.  r^r^ri  i  ^> 
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The  species  occurring  in  the  United  States  fall  into  four  subfamilies, 
sex^arated  as  follows. 

B.   Antennae  not  more  than  one-half  as  long  as  the  anterior  femora Glitumnin^. 

aa.  Antennaj  distinctly  longer  than  the  anterior  femora. 

6.  Mesothorax  never  less  than  four  times  as  long  as  the  prothorax,  generally  more; 
tibise  not  furnished  at  the  apex  beneath  with  a  sunken  areola.  .BACiTNcrLiN^. 
bb.  Mesothorax  never  more  than  three  times  as  long  as  the  prothorax,  generally 
less;  tibise  furnished  at  apex  beneath  with  a  sunken  areola. 

c.  Coxae  visible  from  above;  tarsi  five  jointed 1 .  Anisomorphin^. 

cc.  Coxaj  invisible  from  above;  tarsi  three  jointed Timemin.«. 

Subfamily  CLI'^TTJnVIJSriJS^JIG. 

The  insects  representing  this  subfamily  in  the  United  States  are 
very  slender  wingless  walkingsticks  with  antennse  much  shoii;er  than 
the  anterior  femora  in  both  sexes.  The  legs  are  slender  and  unarmed 
and  the  tibise  are  carinate  beneath  to  the  apex.  The  median  segment 
is  short  and  inconspicuous.  Pronotum  short  as  in  BacuncuUnae. 
Cerci  moderate,  incurved  in  the  male  and  straight  in  the  female. 

We  have  but  one  genus,  which  is  here  characterized  as  new. 

PARABACILLUS,  ne>^  genus. 

5cK:iZ/w»  ScuDDER  (not  Latreille),  Psyche,  VI,  1893,  p.  372. 

Antennse  less  than  one-half  as  long  as  the  anterior  femora,  composed 
of  six  or  seven  segments  in  the  male  and  probably  about  that  number 
in  the  female,  but  there,  as  also  sometimes  in  the  male,  the  segments 
are  so  closely  connate  as  to  be  inseparable,  except  the  first  and  second, 
which  are  very  distinct.^  Head  subpyriform,  horizontal.  Eyes  small, 
round.  Thorax  with  the  pronotum  about  one-fifth  as  long  as  the 
mesonotum.  Legs,  smooth,  unarmed,  long  and  slender.  Cerci  as  in 
Diapheromera. 

Dr.  Scudder  considered  the  species  of  this  genus  to  belong  to  the 
subfamily  Bacillina^  and  placed  them  in  the  old  world  genus  Bacillus. 
But  the  absence  of  an  areola  at  the  apex  of  the  tibiae  below  refers  them 
to  the  subfamily  Clitumninse.  In  many  particulars  the  genus  seems 
closely  allied  to  the  genus  Paraclitmnrmis  of  Brunner  von  Wattenwye. 
We  have  a  single  species  of  the  genus. 

PARABACILLUS  COLORADUS  Scudder. 

Plate  LVII,  fig.  1;  Plate  LVIII,  fig.  1. 

BaciUua  coUrradus  Scuddbr,  Psyche,  VI,  1893,  p.  372;  Proc.  Davenp.  Acad.  Sci., 

IX,  1902,  p.  21,  pi.  I,  fig.  4. 
/focitttM  cartna^iw  ScrDDER,  Psyche,  VI,  1893,  p.  372. 


«  JfacUlus  higpatdcuH  Bolivai",  belongs  to  this  genus,  but  the  antenna*  are  croinposed 
o£  sixteen  distinct  segments.  The  Bacilliui  jHilmeri  of  the  author,  recently  describetl 
from  Mexico,  is  also  a  member  of  this  genus.  .     ^^^^^T^ 
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Ihe  following  descnption  is  that  of  the  author.^  which  is  quoted  m  1 
full: 

Baciilus  col^fradw  Scudder  (pi.  1,  fig.  4),  Baker's  ranch,  Beulah,  Sapello  Ouitoo, 
800(K  oTyManarda  tAricta  (Willmatte  P.  Cockerell);  La  Trementina  (Alice  Blake). 
The  following  description  was  taken  from  the  firet  specimen,  which  is  that  figtued: 

Testa^^eous,  more  or  less  clouded  with  fuscous  dorsally.  Head  striped  feebly  with 
fuscous,  especially  above  and  with  five  subequidistant  delicate  longitudinal  carins: 
whole  thorax  and  abdomen  similarly  carinate,  but  otherwise  smooth  except  for  verr 
minute  rather  sparsely  scattered  ferruginous  granules  between  the  dorsal  and  sab- 
dorsal  carina*;  secoml  joint  of  antennae  small  and  globular,  the  remainder  con.«i5d]ig 
of  a  haiflly  articulate,  nlightly  depressed,  lanceolate,  bluntly  pointed  mass. 

Length  of  body,  48  mm.;  antennie,  4.5  mm.;  meeothorax,  10.5  mm.;  metathoru. 
8.5  mm.;  abdomen,  25  mm.;  hind  femora,  12  mm.;  width  of  metathorax  in  middle, 
L5  mm. 

The  above  description  is  from  a  female  specimen.  The  males  are 
more  slender,  with  longer  antennse  and  legs. 

From  a  study  of  a  series  of  specimens,  both  male  and  female,  from 
Nebraska,  Colorado,  New  Mexico,  Arizona,  and  California  1  conclude 
that  there  is  but  one  species.  They  show  a  certain  amount  of  varia- 
tion in  color  and  size,  but  aflFord  no  specific  characters.  The  antenote 
of  a  mature  pair  from  California  measure  5  mm.  in  the  female  and  7 
mm.  in  the  male.  One  male  from  Arizona  has  antennfe^iiK^asurin^ 
12  mm.  in  length.  The  color  varies  from  almost  w^holly  infuscated  to 
a  light  brown.  One  female  from  California  has  an  extreme  length  of 
very  nearly  70  mm.  But  there  are  all  stages  of  gradation  between 
these  extremes  of  color  and  size  and  no  characters  present  themselves 
to  warrant  the  recognition  of  more  than  the  one  species. 

The  members  of  this  subfamily  are  long,  slender,  stick-like  insecte 
with  the  mesothorax  at  least  five  times  as  long  as  the  prothorax; 
antennie,  except  in  Sermyle^  more  than  twice  as  long  as  the  anterior 
femora;  tibite  without  a  sunken  areola  at  apex  beneath. 

The  slender  body  at  once  distinguishes  this  subfamily  from  the 
others  of  our  fauna  except  Clitumninae.  The  long  antennae,  however, 
readily  separates  it  from  that  group.  We  have  four  genera  of 
Bacunculinte  occurring  in  the  United  States.  The  following  table 
will  serve  to  separate  them: 

a.  Head  subquadrate  or  sulK'vlindrioal,  usually  distinctly  longer  than  broad,  attached 
obliquely  or  horizontally.     (Plate  LVIl,  fig.  4.)     Male  cerci  subequal  throogli- 
out  or  apically  trifid. 
fo.  Middle  femora  of  the  male  not  much  swollen,  not  thicker  than  the  poeterioi' 
o\\e»\  posterior  femora  unarmed  in  both  sexes. 
V.  Male  cerci  apically  trifid i  head  carinate  or  longitudinally  rugose  between  the 
eyes;  autennje  rarely  twice  as  long  as  the  anterior  femora. 

Psettdoxermyie^  new  genns 

cc.  Male  cenn  simple;  hem\  smooth;  antennae  more  than  twice  as  lon^  a^  the 

anterior  femora Bacuncultat  BunneiMctr. 


«  Proc.  Davenp.  Acad.  Sci.,  XIV,  1902,  p.  21. 


^i»^^ 


aa.  neaa  ovaie,  snori,  scarcely  longer  man  oroaa,  atiacnea  vertically  {fiaxe  L.Vii, 
fig.  2a);  male  cerci  spatulate,  much  broader  apically  than  at  the  base  (Plate 
LVII,  fig.  2^) Megaphasma,  new  genus. 

PSEUDOSERMYLE,  new  genus. 

Head  subcylindrical,  distinctly  longer  than  broad,  horizontally 
attached  to  the  thorax  and  in  front  between  and  behind  the  eyes  either 
carinate  or  longitudinally  rugose;  antennae  no  more,  or  but  little  more, 
than  twice  as  long  as  the  anterior  femora;  legs  unarmed;  basal  seg- 
ment of  the  abdomen  generall}^  subquadrate  in  the  female,  twice  or 
more  than  twice  as  long  in  the  male.  Cerci  of  th^e  female  simple,  of 
the  male  apically  trifid. 

This  genus,  of  which  P.  hanksii  may  be  considered  the  type,  is  most 
nearly  allied  to  Sermyle  St&l,  but  differs  in  the  character  of  the  male 
cerci,  which  ai*e  simple  in  the  latter  genus.«  The  head  of  the  only 
species  of  Sermyle  examined,  a  female  from  Guatemala,  is  very  much 
shorter  in  proportion  than  found  in  the  species  of  Pseudosermyle.  It 
is  also  somewhat  closely  allied  to  Bacunculus^  and  the  most  stable 
character  for  its  separation  from  that  genus,  exclusive  of  the  male 
genital  characters,  seems  to  be  the  dorsally  carinate  or  rugose  head. 

The  males  of  P^eudosennyU  strigata  and  arhuscvla  are  unknown  and 
'  it  may  be  that  these  speciea  will  eventually  prove  to  belong  to  Sermyle^ 
but  until  the  male  sex  is  made  known  it  is  deemed  safest  to  include 
them  here. 

PaeudoHerimjle  is  represented  in  the  United  States  by  five  species, 
which  may  be  separated  by  the  following  tables.  The  first  table  is 
based  wholly  upon  the  characters  of  the  female: 

a.  Body  multicarinate  or  longitudinally  rugose. 
6.  Cerci  short,  no  more  than  three  times  as  long  as  the  greatest  width;  supraanal 
plate  subtruncate  or  obtusangulate  at  the  apex, 
c.  Femora  short  and  stout  (Plate  LVIII,  fig.  4),  the  posterior  ones  about  nine 

mm.  in  length arbuscula  Kehn. 

cc.  Femora  longer  and  more  slender  (Plate  LVllI,  fig.  3«),  the  posterior  ones 

about  twenty  mm.  in  length truncataj  new  species. 

bff.  Cerci  long,  six  times  as  long  as  the  greatest  width;  supraanal  plate  acutely 

angulate  at  the  ai>ex 1 strigata  Scudder. 

aa.  Body  smooth Mramineus  Scudder. 

Pseiidose7*myle  hanksii  does  not  appear  in  the  above  table  for  the 
reason  that  the  female  is  unknown.     The  species  of  which  the  males 

a  The  male  of  Sermyle  mexicamut  Haussure,  the  type  of  Sermyle,  is  not  positively 
known,  but  a  male  specimen  that  Stal  thought  quite  surely  belonged  to  that  genus 
had  simple  cerci,  as  in  BacunculuH.  Besides  this,  other  Mexican  si)ecies  referred  to 
this  genus  have  simple  cerci. 
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are  known  may  be  separated  by  the  following  table,  which  is  based 
wholly  upon  the  characters  of  that  sex: 

a.  Seventh  abdommal  segment  distinctly  inflated  on  the  posterior  halL 

6.  Long  and  slender,  length  about  00  mm banksUj  new  specie^ 

bh.  Shorter  and  less  slender,  length  about  40  mm truncata,  new  species. 

aa.  Seventh  abdominal  segment  not  inflated straminewi  Scndd^. 

PSBUDOSBRMYLE  ARBUSCULA  Rehn. 
SermyU  arlntscula  Rehn.  Can.  Ent,  XXXIV,  1902,  p.  273. 

The  following  description  of  this  species  is  taken  in  full  from  the 
author's  article  referred  to  above: 

Type,  female,  San  Diego,  California,  May  7,  1901. 

This  species  does  not  seem  to  be  very  closely  related  to  any  of  the  previonslT 
known  species  of  the  genus.  From  azteca  Saussure,  it  is  differentiated  by  having  the 
femora  carinate  and  striate;  from  mussurvi  St&l,  by  the  nonampliate  sixth  abdominal 
segment;  and  from  Origala  Scudder,  by  the  more  robust  limbs  and  the  less  stron^^y 
striate  body.     With  mexieema  and  linearis  Saussure,  no  affinity  exists. 

General  form  slender,  the  thoracic  portion  rather  robust  Head  rather  elongate, 
bearing  two  central  longitudinal  rugie,  which  become  obscure  caudad,  the  whole 
surface  of  the  head  rather  tuberculate,  the  tubercles  being  longitudinally  disposed; 
eyes  subspherical,  slightly  exerted;  antennae  longer  than  cephalic  femora;  the  prox- 
imal segment  large  and  broad,  with  the  distal  section  contracted,  this  segment  over 
twice  as  large  in  bulk  as  the  next.  Pronotum,  mesonotnm,  and  metanotuin  tuber- 
culate, the  tubercles  resolving  into  longitudinal  series,  this  being  more  apparent  on 
the  nietanotum,  the  mesonotum  and  metanotum  being  centrally  carinate;  pronotum 
rather  narrow,  not  quite  equaling  the  head  in  length;  mesonotum  long  (with  pro- 
notum equaling  the  cephalic  femora),  the  lateral  mai^ns  slightly  tuberculate;  meta- 
notum very  considerable  shorter  than  the  mesonotum,  comparatively  robust, 
expanding  in  the  caudal  portion.  Abdomen  rather  slender,  multistrigate,  none  of  the 
segments  exhibiting  any  special  ampliation;  ventral  surface  between  the  sixth  and 
seventh  segments  exhibiting  a  pair  of  flattened  longitudinal  processes.  Cephalic 
femora  heavy,  with  the  proximal  diastema  (found  in  many  representatives  of  this 
family )  rather  well  marked,  the  remaining  section  of  the  segment  being  inflated  and 
with  three  prominent  angles;  tibiae  as  long  as  the  femora,  quadrate  slightly  taper- 
ing; first  tarsal  joint  about  as  long  as  the  succeeding  ones.  Intermediate  femora 
short,  triangular  in  section,  equaling  the  metanotum  (and  median  s^ment)  in 
length;  tibiae  depressed,  about  equaling  the  femora  in  length;  first  tarsal  joint  con- 
siderably less  than  the  succeeding  joints  in  length.  Caudal  femora  short,  reaching 
the  middle  of  the  third  abdominal  segment,  roughly  triangular  in  section;  tibis' 
rather  longer,  reaching  to  the  apex  of  the  first  segment.  General  color,  reddi£>h 
brown,  washed  with  ashy  gray  on  the  cephalic  limbs. 

MeaguremerUs. 

Length  of  body 54 

Length  of  pronotum 3 

Length  of  mesonotum 12 

Length  of  metanotum  (with  median  segment) 8.7 

Length  of  abdomen 28 

Length  of  cephalic  femora 14 

I^n^h  of  intermediate  femora 7.5 

Length  of  caudal  femora * 8.7 
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The  supranaal  plate  of  this  species  is  shown  at  Plate  LVII,  fig.  3,  and 
"ox"  this  drawing  I  am  indebted  to  the  describer.  This  species  seems 
remarkable  for  the  extreme  brevity  of  the  posterior  femora. 

PSEUpOSERMYLE  TRUNCATA,  new  species. 

Plate  LVIII,  figs.  3,  3a,  36. 

<Jolor  grayish  brown.     Head  above  with  two  pairs  of  prominent 
D^rinse,  the  carinje  of  each  pair  subparallel  at  base,  flaring  somewhat 
just  beyond  the  middle  and  then  rapidly  converging  slightly  beyond 
tlie  eyes  by  the  incurving  of  the  outer  carina.     Just  anterior  of  the 
termination  of  these  carinte   is   an   elevated,  posteriorly  bifurcated 
tnbercle  and  between  the  two  pairs  of  carince  is  a  minute  mesial  carina 
extending  halfway  along  the  length  of  the  head.     AntennsB  basally 
thicker  than  in  strigata.     Pronotum  above  with  a  slight  mesial  longi- 
tudinal incision  and  with  a  shallow  transverse  furrow  just  behind  the 
middle  which  does  not  extend  to  the  borders,  which  are  strongly  cari- 
nate;  disk  with  two  subdorsal  carinte,  less  distinct  behind  the  transverse 
furrow,  and  with  a  couple  of  indistinct,  less  elevated  carinse  between 
them  and  the  border  of  the  pronotum;  mesonotum,  and  metanotum, 
together  with  the  intermediary  segment  and  the  abdomen  carinated  as 
in  strlgata^  but  the  whole  body  is  much  less  covered  with  tubercles, 
the  abdomen  being  almost  entirely  destitute  of  them  and  the  thorax 
supplied  more  sparingly  than  in  that  species.     Legs  much  more  robust 
than  in  stHgata  and  showing  traces  of  fuscous  bands  more  noticeable 
on  the  middle  femora.     Supraanal  plate  broader  than  in  stri-gata  and 
subtruncate  apical ly.    Cerci  short  and  comparatively  broad,  about  three 
times  as  long  as  broad. 

Length  of  body,  73  mm.;  mesothomx,  16.5  mm.;  metathorax,  10.5 
mm.;  middle  femora,  15  mm.;  hind  femora,  20  mm. 
One  female,  Dos  Cabezos,  Arizona,  June,  1891. 
Tijpe.—'^o,  6613,  U.S.N.M. 

One  immature  female  specimen,  in  poor  condition,  from  Bright 
Angel,  Arizona,  is  referred  to  this  species.  It  has  the  posterior  femora 
extending  only  to  the  middle  of  the  fourth  abdominal  segment  and  the 
basal  five  segments  of  the  abdomen  are  furnished  posteriorly  above 
with  two  prominently  elevated  tubercles,  one  on  each  side. 

The  U.  S.  National  Museum  also  contains  one  female  and  six  male 
specimens  from  Los  Angeles  County,  California,  that  evidently  belong 
here.  The  female  is  apparently  immature,  probably  being  in  the  last 
stage.  It  is  54  mm.  long,  and  the  posterior  femora  are  16  mm.  in 
length.  The  males  differ  from  the  females  in  being  entirely  smooth 
except  for  the  two  main  carina?  on  the  anterior  part  of  the  head 
l)etween  the  eyes,  and  in  being  smaller  and  quite  slender.  The  cerci 
project  obliquely  downward,  are  trifid  apically,  the  center  branch 
forming  the  terminus  of  the  main  body  of  the  cerci,  and  engage  each 
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other  at  their  tips.  Plate  LVIII,  fig.  3,  represents  the  cerci  of  the 
male  of  this  species.  In  immature  specimens  the  cerci  are  simple, 
being  merely  flattened  and  slightly  concave. 

The  measurements  of  these  male  specimens  are  as  follows:  Length  of 
body,  40  mm.;  antenna;,  27  mm.;  mesothorax,  9.5  mm.;  metathorax, 
includingtheintermediary  segment,  7.5  mm.;  fore  femora,  13.5  mm.: 
middle  femora,  12  mm. ;  hind  femora,  15  mm. ;  width  of  middle  of 
mesothoiux,  1.5  mm. 

These  Calif  ornian  specimens  are  much  lighter  colored  than  those  from 
Arizona,  and  may  represent  a  new  species,  but  without  addiiional 
material  it  is  not  deemed  advisable  to  describe  them  as  such. 

The  type  specimen  was  received  at  the  Department  of  Agriculture 
on  June  17,  1891.  The  following  note  regarding  it  is  quoted  from 
the  notebook  of  the  Division  of  Entomology: 

Rec.  from  F.  W.  Anderson,  Aset.  Ed.  Am.  Agr.,  N.  Y.,  1  specimen,  female,  <rf  a 
Diapheromera,  new  to  the  collection,  received  from  Los  Cabezoe,  Arizona,  with  the 
statement  that  it  is  more  deadly  to  stock  than  loco-weed  if  eaten  by  them.  It  fe 
called  in  that  section  "  Campo  mucho.'* 

This  species,  while  in  general  resembling  strigata^  is  really  very 
distinct.  The  broader  supraanal  plate  with  its  subtruncate  apex,  short 
broad  cerci,  larger  legs  and  smoother  body,  will  at  once  distinguish  it 
from  that  species. 

PSEUDOSERMYLE  STRIGATA  Scudder. 
Plate  LVI,  fig.  3;  Plate  LVIII,  fig.  8. 
Sermyle  strigaia  Scltdder,  Cat.  Orth.  U.  S.,  1900,  pp.  14,  94-95,  pi.  i,  fig.  3. 

The  author's  description  is  as  follows; 

Whole  body  dull  ashy  gray.  Head  furnished  above  with  four  longitudinal  rows  of 
small  tubercles.  Whole  thorax  mesially  carinate  and  also  furnished  above  on  either 
side  with  a  pair  of  carina,  all  the  carinas  equidistant  and  furnished,  as  well  as  the 
intermediate  spaces,  with  small  sparsely  scattered  tubercles.  Abdomen  and  interme- 
diary segment  similarly  marked,  but  with  an  additional  pair  of  subdorsal  carinie  and 
with  fewer  and  much  more  obscure  granulations,  mostly  confined  to  the  cariiwe. 
Hind  femora  reaching  to  tiie  end  of  the  fifth  abdominal  segment.  Abdomen  nowhere 
expanded. 

Length  of  body,  72  mm.;  antenna?,  30mm.;  mesothorax,  18.5  mm.;  metathono^, 
10.5  mm.;  abdomen,  35.5  mm.;  hind  femora,  22.5  mm.;  width  of  middle  of  meeothtv 
rax,  3  mm. 

Three  males.     Texas,  Boll,  Linwcum. 

This  species  appears  to  fall  near  ^S'.  azteca  Sauss.,  but  differs  by  the  carinate  thorax 
with  its  dull  coloring. 

The  cerci,  as  shown  in  the  table  of  species,  are  very  long,  being  six 
times  longer  than  broad. 
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PSEUDOSERMYLE  STRAMINEUS  Scuddcr. 

Plate  LVIII,  fig.  2. 
Bacuncuhu  firamineus  Scudder,  Proc.  Davenp.  Acad.  Sc.,  IX,  1902,  p.  20,  pi.  i, 

Described  by  the  author  as  follows: 

Jiacuncvlus  stramineus  Scudder,  sp.  nov.  (pi.  I,  fig.  1) .  Body  very  slender,  flavo- 
testaceous,  the  sides  of  the  thorax,  the  undersurface  of  the  metathorax,  and  most  of 
the  undersurface  of  the  middle  femora  white  or  hoary,  at  least  in  the  male,  the 
tiloue  more  or  less  tinged  with  green  in  the  female;  the  terminal  abdominal  seg- 
ments are  more  or  less  hoary  (male)  or  green  (female).  Head  a  little  longer  than 
the  pronotum,  somewhat  tumid  in  the  female,  laterally  striped  with  white  in  the 
male,  in  the  latter  with  a  pair  of  longitudinal  rugse  following  behind  the  inner  mar- 
^n  of  the  antennal  scrobes;  antenme  pale  green  (female)  or  testaceous,  becoming 
apically  infuscated  (male) ,  very  slender  and  shorter  than  the  body.  Body  smooth, 
the  thorax  with  a  feeble  median  carina.  Seventh  abdominal  segment  of  male  nearly 
as  long  as  the  eighth  and  ninth  together,  the  ninth  slightly  longer  than  the  eighth, 
the  seventh  segment  not  inflated,  bearing  beneath  a  bulbous  body  not  reaching  the 
extremity  of  the  eighth  segment  with  a  cap  which  a  little  surpasses  it;  ninth  seg- 
ment cylindrical,  equal,  truncate,  bearing  a  pair  of  cerci,  straight,  rather  stout,  but 
compressed,  equal  and  apically  very  briefly  and  bluntly  bifid  plates,  nearly  as  long 
as  the  segment. 

Length  of  body,  male,  50  mm.,  female,  42  mm.;  antennse,  male,  22  mm.,  female, 
26  mm.;  head,  male,  2.5  mm.,  female,  2.5  mm.;  thorax,  male,  23  mm.,  female, 
.18.5  mm.;  mesothorax,  male,  12.5  mm.,  female,  9  mm.;  abdomen,  male,  23.5'mm., 
female,  22  mm.;  fore  femora,  male,  14  mm.,  female,  10.5  mm.;  middle  femora,  male, 
11.5  mm.,  female,  8  mm.;  hind  femora,  male,  14  mm.,  female,  10.5  mm.;  width  of 
metathorax  in  middle,  male,  1  mm.,  female,  1.5  mm.  1  male,  1  female.  Between 
Mesilla  Park  and  Little  Mountain,  July  1.  (A.  P.  Morse.) 
The  female  is  probably  not  quite  mature. 

PSEUDOSERMYLE  BANKSII,  new  species. 

Body  very  slender,  testaceous,  paler  below.  Head  pale,  slightly 
longer  than  the  pronotum  and  distinctly  swollen  anteriorly,  the  sides 
marked  with  a  longitudinal  black  stripe  and  with  the  usual  longitudi- 
nal carinse  on  top  between  and  behind  the  eyes.  Body  smooth,  with 
scarcely  a  trace  of  a  median  carina;  mesothorax  much  longer  than  the 
metathorax.  Seventh  segment  of  the  abdomen  slightly  shorter  than 
the  eighth  and  ninth  together  and  considerably  swollen  on  the  posterior 
half,  and  here  furnished  with  the  usual  ventral  appendage,  which  is 
slightly  longer  than  the  eighth  segment;  eighth  and  ninth  segments 
subequal  in  length,  the  latter  the  larger  and  equal.  The  cerci  are  as 
long  as  the  last  abdominal  segment,  moderately  slender,  slightly  com- 
pressed, curving  very  slightly  downward  and  inward,  and  are  apically 
trifid,  the  center  branch  curving  inward  quite  abruptly  and  forming 
the  terminus  of  the  main  body  of  the  cerci. 

Length  of  body,  6i  mm.;  antenna?,  50  mm.;  mesothorax,  16.5  mm.; 
metathorax,  including  the  intermediary  segment,  12  mm. ;  fore  femora, 
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25  mm. :  middle  femora,  22  mm. ;  hind  femora,  25  mm. ;  width  at  the 
middle  of  the  mesothorax,  1.25  mm. 

One  male  from  Brazos  County,  Texas,  liollected  in  September  bj 
Mr.  Nathan  Banks,  in  whose  honor  the  species  is  named.  Also  a 
male  from  Buna,  Jasper  County,  Texas,  on  November  15,  19<,>2,  by 
Dr.  A.  D.  Hopkins.     The  latter  specimen  was  taken  on  pine. 

Tyj}e.—No.  6B16,  U.S.N.M. 

This  insect  may  prove  to  be  the  male  of  Sermyls  strigafa  Scudder, 
but  more  material  is  needed  before  it  can  be  proven-  The  very 
slender  form,  however,  seems  to  militate  against  this. 

BACUNCULUS  Burmeister. 
Bacunculus  Bubmeister,  Handb.  Ent,  II,  1838,  p.  566. 

Burmeister  established  Bacnm^iihis  as  a  subgenus  of  Bacteria.  As 
represented  in  the  United  States,  the  genus  is  defined  as  follows: 

Very  closely  allied  to  Diaphermnera,  Head  smooth  in  both  sexes. 
subcylindrical,  anteriorly  swollen,  elongate,  more  than  twice  as  long 
as  broad,  and  horizontally  attached  to  the  thoittx.  Antennae  mach 
more  than  twice  as  long  as  the  anterior  femora.  Prothorax  about 
one-sixth  as  long  as  the  mesothorax;  mesothorax  slightly  longer 
than  raetathorax.  Legs  of  male  unanned,  slender,  filiform;  middle 
femora  of  male  not  at  all  swollen  as  they  are  in  Diaph^romera :  legs 
of  female  usually  unarmed,  but  the  middle  and  posterior  femora  are 
sometimes  armed  below  on  the  median  line  next  the  apex  with  a  dL«- 
tinct,  though  usually  minute,  spine.  Body  of  male  more  slender  than 
in  Diaphercynien^a  and  the  cerci  of  similar  shape  and  relative  proportion 
as  in  that  genus. 

The  unswoUen  middle  femora  of  the  males  make  it  easy  to  distin- 
guish this  genus  from  Diapheromera^  but  from  female  specimens  alone 
it  is  more  difficult.  The  more  elongate  and  anteriorly  swollen  head 
together  with  the  more  generally  unarmed  legs  will  usually  serve, 
however,  to  distinguish  the  females  with  considerable  certainty. 

In  the  United  States  we  hav-e  a  single  species. 

BACUNCULUS  TENUESCBNS  Scudder. 

PlaUi  LVI,  figs.  1,  2. 

Bacanculu8  tenuesicens  ^^v.i>imK,  Cat.  Orth.  U.  S.,  app.,  1899,  p.  95. 

This  species  is  figured  on  Plate  I,  figs.  1  and  2  of  the  alK)ve  work,  and 
described  in  the  following  words: 

Body  exceedingly  slender,  flavous  beneath,  brown  (male)  or  green  (female)  above, 
becoming  infuscated  on  the  lower  portion  of  the  sides,  fonning  a  postocular  stripe. 
Head  greatly  elongated,  much  longer  than  the  pronotum;  antennae  much  shorter 
than  the  body.  Entire  body  quite  smooth  with  a  very  delicate  mesial  -carination. 
Seventh  and  ninth  alxlominal  segments  of  male  subequal  in  length,  slightly  longer 
than  the  eighth  and  about  half  as  long  as  the  sixth,  the  seventh  s^ment  scan^' 
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xnflated,  bearing  beneath  a  deflexed  subepatolate  convex  plate,  reaching  the  tip  of 
"the  eighth  segment  and  no  broader  than  it;  ninth  segment  cylindrical,  equal,  trmi- 
oate,  bearing  a  pair  of  decurved  and  incurved,  cylindrical  but  slightly  clavate,  blunt 
tipped  cerci,  about  as  long  as  the  segment 

Length  of  body,  male,  64.5  mm.,  female,  53  mm.;  antennae,  male,  41  mm.,  female, 
35  mm.;  head,  male,  3.25  mm.,  female,  3.5  mm.;  thorax,  male,  31.5  mm.,  female,  25 
mm. ;  mesothorax,  male,  16  mm.,  female,  13  mm.;  abdomen,  male,  30  mm.,  female, 
25  mm.;  fore  femora,  male,  18  inm.,  female,  15.5  mm.;  middle  femora,  male,  14.5 
mm.;  female,  13.5  mm.;  hind  femora,  male,  20  mm.,  female,  16  mm.;  width  of  me- 
sothorax  at  middle,  male,  female,  1  mm. 

One  male,  one  female.    Cedar  Keys,  Fla.,  June  6;  Capron,  Florida. 

The  tip  of  the  abdomen  of  the  female  is  lost. 

The  female  from  which  the  above  description  was  made  is  evidently 
immature,  as  the  measurements  do  not  at  all  agree  with  those  of  mature 
individuals  in  the  collection  of  the  U.  S.  National  Museum.  The  fol- 
lowing notes  are  made  from  a  mature  female  collected  by  Hubbard  and 
Schwarz  at  Cedar  Keys,  Florida,  in  the  month  of  June: 

Color  uniformly  light  greenish-brown,  probably  green  in  life.  Ninth  abdominal 
segment  slightly  longer  than  the  seventh.  Supraanal  plate  subtriangular,  mesially 
keeled.  Cerci  long  and  slender,  about  as  long  as  the  last  abdominal  segment. 
^Extreme  length  of  body  from  front  of  head  to  tip  of  cerci,  85  mm.,  head  4.5  mm., 
mesothorax  19  mm.,  metathorax  14.5  mm.,  fore  femora  19  mm.,  middle  femora  16.5 
mm.,  hind  femora  20.5  mm.,  cerci  4  mm,;  width  of  mesothorax  at  middle  2  mm. 

A  female  specimen  from  Biscayne,  Florida,  from  the  Riley  collec- 
tion, which  is  referred  to  this  species,  is  apparently  much  above  the 
ordinary  size,  giving  the  following  measurements:  Extreme  length  of 
body  110  mm.,  head  5.5  mm.,  mesothorax  24  mm.,  metathorax  19.5 
mm.,  fore  femora  27.5  mm.,  middle  femora  21  mm.,  hind  femora  26 
mm.,  cerci  4  mm.  This  specimen  is  but  little  thicker  than  moderate- 
sized  individuals  and  shows  no  peculiarities  indicative  of  a  new  species. 

The  brown  color  of  the  males  of  this  species  varies  from  light  to 
quite  dark,  and  the  legs,  probably  also  the  body  in  some  specimens, 
are  greenish-brown. 

DIAPHEROMERA   Gray. 
Diapheromera  Gray,  Syn.  Phasm.,  1836,  p.  18. 

This  genus  has  the  following  characters: 

Head  smooth  in  both  sexes,  subquadrate  or  subcylindrical,  usually 
less  than  twice  as. long  as  broad  and  obliquely  attached  to  the  thorax; 
antennae  much  more  than  twice  as  long  as  the  anterior  femora;  protho- 
rax  usually  less  than  one-fourth  as  long  as  the  mesothorax;  meso-  and 
metathorax  subequal  in  length.  Body  linear,  especially  in  the  male; 
basal  segment  of  abdomen  oblong,  in  male  twice  as  long  as  broad. 
Middle  femora  much  swollen  in  the  male,  distinctlj^  thicker  than  the 
hind  ones,  those  of  the  female  scarcely  swollen  and  not  distinctly  larger 
than  the  hind  ones.  Posterior  femora  armed  beneath  on  median  line 
near  the  apex  with  a  single  spine,  in  the  male  large  and  distinct,  in  the 
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female  sometimes  large  and  distinct  but  usually  much  smaller  than  is 
the  male  and  sometimes  minute  or  even  wholly  alxsent.  Cerei  of  male 
cylindrical,  longer  than  the  last  alnlominal  segment  and,  except  in 
D.  inesillana^  strongly  incurved. 

Our  common  northern  walkingstick  belongs  to  this  genus,  the  species 
of  which  are  distributed  more  widely  over  our  country  than  thoee  of 
any  other  of  our  genera.  None  of  the  species  have  been  found  west 
of  the  Rocky  Mountains.  Five  species  occur  in  the  United  States. 
They  may  be  separated  by  the  following  table,  which  is  for  the  greater 
part  taken  from  a  paper  on  this  genus  by  Dr.  Scudder:  ^ 

a.  Male  cerci  strongly  incurved. 
h.  Ninth  abdominal  segment  of  male  subeqoal,  scarcely  larger  at  apex  than  at  bas, 
the  seventh  segment  much  longer  than  the  eighth;  malecerd  with  a  bial 
tooth, 
c.  Inner  ventro  lateral  carina  of  the  posterior  femora  with  minute  serratiaas: 
meso-  and  metathorax  unicolorous. 
rf.  Male  cerci  with  a  blunt  tooth  at  inner  inferior  base  (Plate  L\TII,  fig.  6); 
female  berci  relatively  stout,  about  half  as  long  as  the  last,  dorsal  segment 

/tfiTun^oto  Sty. 

dd,  Male  cerci  with  a  sharp  thorn  at  inner  inferior  base  (Plate  LVIII,  %%,  5): 

female  cerci  relatively  slender,  almost  or  quite  as  long  an  the  last  dotal 

segment re/iei  Wakh. 

cc.  Inner  ventro-lateral   carina  of  the  posterior  femora  smooth;   meso-  and 
metathorax  longitudinally  marked  with  black  beneath. 

amon^TUui,  new  apeciea 

66.  Ninth  abdominal  segment  of  male  apically  inflated,  and  here  nearly  hall  t& 

broad  again  as  at  base,  the  seventh  and  eighth  segments  of  subeqoal  length; 

male  cerci  without  a  basal  tooth caroHna  Scudder. 

aa.  Male  cerci  rigidly  straight mesiUcaui  Scudder. 

DIAPHEROMERA  FEMORATA  Say. 

Plate  LVII,  fig.  4;  Plate  LVIII,  fig.  6. 

Spectrum  femoratum  Say,  Exp.  Long.,  II,  1824,  p.  297;  Amer.  Ent.,  Ill,  1828, 

p.  37,  pi.  XXVII.— Leidy,  Proc.  Acad.  Nat  Sci.  Philad.,  Ill,  1846,  pp.  80-84. 

Diapheromera  femorata  Harris,  Treat.  Ins.  Inj.  V^eg.,  1840,  p.  119. — Scudobb, 

Psyche,  IX,  1901,  p.  188. 
Phasma  {Bacteria)  femorata  Ha  an,  Bijdr.  kenn.  Orth.,  1842,  pp.  101,  134. 
BacunciUus  femoratus  Uhler,  Harris,  Treat.  Ins.  Inj.  Veg.,  3d  ed.,  1862,  p  146. 
Diapheromera  myi  Gray,  Syn.  Phasm.,  1835,  p.  18. 
Bacteria  myi  Charpenter,  Orth.  descr.,  1841-1845,  pi.  iv. 
Bacteria  (Bacunculus)  sayi  BrRMBiSTBR,  Handb.  Ent.,  II,  1838,  p.  566. 
Bacunculus  myi  Thomas,  Trans.  111.  St.  Agric.  Soc.,  V,  1865,  p.  441. 
Bacteria  linearis  Gosse,  Lett.  Alab.,  1859,  p.  275. 
Color  fuscous  or  green,  the  males  more  often  exhibiting  the  lattor 
color.     Mature  individuals,  especially  the  females,  are  almost  always* 
fuscous  during  the  autumn  months.     The  middle  femora  of  the  dark 
colored  males  are  distinctly  banded  with  lighter  color. 

Head  smooth  in  both  sexes,  subquadrate,  sc^arcely  elongate,  obliquely 


aPsyche,  IX,  1901,  pp.  187-1^^^^^^^^^^^ 


ihe  dorsal  cruciform  impression  distinct,  especially  the  transverse  inci- 
)ion;  meso-  and  metathorax  subequal  in  length,  without  median  carina. 
Legs  of  male  long  and  slender,  except  the  middle  femora,  which  are 
nuch  swollen  and  distinctly  thicker  than  the  others;  of  the  female, 
shorter  in  proportion,  and  the  middle  femora  are  not  swollen,  no 
ihicker  than  the  others.  Fore  legs  unarmed,  undulate  and  smaller  at 
he  biise;  hind  and  middle  femora  of  the  male  armed  beneath  on  the 
nedian  line  near  the  apex  with  a  large,  prominent  spine;  of  female, 
(imilarly  armed,  but  the  spine  is  much  smaller,  often  quite  minute. 
Ibdomen  smooth;  intermediary  segment  visible  only  from  above  and 
irmly  united  to  the  metathorax;  basal  segment  elongate,  nearly  or 
[uite  twice  as  long  as  broad  in  the  female  and  three  times  as  long  as 
)road  in  the  male;  seventh  segment  in  the  male  distinctly  longer  than 
hfi  ninth  and  three  times  as  long  as  the  eighth.  Cerci  of  male  some- 
what longer  than  the  terminal  segment  of  the  abdomen,  cylindrical, 
►val  at  apex,  bluntly  tubercled  interiorly  at  base,  clothed  with  micro- 
scopic stiff  hairs  and  strongly  curved  horizontally  inwards,  usually 
Tossing  each  other  at  about  the  middle;  female  cerci  straight,  stout, 
icuminate,  less  than  half  as  long  as  the  terminal  segment  of  the  abdo- 
nen,  and  partially  concealed  from  above  by  the  exposed  tip  of  the 
riangular  supraanal  plate,  which,  as  well  as  the  cerci,  is  sparsely  cov- 
Ted  with  very  short  hairs  of  microscopic  size. 

Length  of  body,  male,  72  mm.,  female,  70  mm.;  mesothorax,  male, 
7  mm.,  female,  16  mm.;  metathorax,  male,  16  mm.,  female,  13.5 
ttm.;  middle  femora,  male,  15.5  mm.,  female,  11.5  mm.;  hind  femora, 
[lale,  19.5  mm.,  female,  15  mm.;  hind  tibia,  male,  25  mm.,  female, 
6  mm. 

The  above  description  was  drawn  up  froin  a  male  and  female  col- 
ected  in  copulation  at  Rosslyn,  Virginia,  on  September  12,  1900. 
^he  males  are  quite  uniform  in  size,  but  the  females  are  quite  variable, 
he  one  from  which  the  above  measurements  were  taken  being  a  small 
pecimen.  A  large  female  from  Massachusetts  before  me  gives  the 
oUowing  measurements:  Length  of  body,  92  mm.;  mesothorax,  19 
am.;  metathorax,  17  mm.;  middle  femora,  ltf.5  mm.;  hind  femora, 
8.5  mm.;  hind  tibia,  20  mm. 

This  species  is  our  most  common  phasmid  and  occurs  throughout 
he  northern  part  of  the  country  from  the  Rocky  Mountains  eastward. 
t  is  said  to  also  occur  as  far  south  as  Mexico,  but  is  more  rare  in  the 
louth,  being  quite  generally  replaced  there  by  the  next  species,  veliei. 
ilany  of  the  southern  records  pertain  to  allied  species  mistaken  for 
*e7norata. 

These  insects  mate  in  the  autumn  and  pairs  are  often  seen  in  the  act 
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of  (copulation.  The  female  drops  the  eggs  at  random  in  the  woods, 
where  they  lie  till  the  following  spring  before  hatching.  Eggs  depos- 
ited on  November  9  and  kept  indoors  gave  forth  the  joung  during 
the  last  week  of  the  following  March.  Some  eggs  are  slow  in  giving 
forth  the  nymphs  and  so  the  insect  may  be  found  in  various  stages  of 
development  all  through  the  season.  Some  of  the  eggs  lie  througti 
even  the  second  winter  before  hatching.  The  young  are  said  to  pas8 
through  but  two  stages  in  the  course  of  growth,  which  averages  less 
than  two  months.  The  newly  hatched  nymphs  are  of  a  uniform  pak 
yellowish-green  color  and  measure  about  5  mm.  in  length,  ones  reared 
at  the  insectary  of  the  Division  of  Entomology  giving  the  following 
measurements:  Length  of  body,  8  nmi.,  hind  femora,  3.5  mm.  The 
young  are  said  to  live  on  low  herbage  and  drop  to  the  ground  when 
disturbed.     There  is  but  one  generation  annually. 

This  is  the  only  one  of  our  phasmids  that  is  of  economic  impor- 
tance. It  has  been  recorded  as  occurring  in  injurious  numbers  on  for- 
est trees.  In  such  cases  burning  over  the  ground  in  winter  to  kill  the 
eggs  is  recommended. 

DIAPHEROMERA  VELIEI  Walsh. 

Plate  LVIII,  fig.  5. 

Diapheromera  velii  Walsh,  Proc.   Ent.  Soc.  Philad.,  Ill,  1864,  pp.  409-IOl-- 
ScuDDER,  Psyche,  IX,  1901,  p.  189. 

This  species  may  be  defined  as  follows: 

Of  the  same  size  and  form  as  J),  /emorata,  and  also  agreeing  with  it 
in  being  dimorphic  in  color,  both  brown  and  green  forms  occurring. 
It  differs  from  that  species  in  the  following  particulars:  Head  slighUv 
more  elongate;  middle  femora  of  male  not  usually  banded  with  gray: 
seventh  abdominal  segment  of  the  male  no  longer  than  the  ninth,  while 
mfemorota  it  is  one-fourth  longer.'  Male  cerci  with  a  sharp  spine  or 
tooth  at  the  base  on  the  inner  side  instead  of  a  blunt  tubercle;  female 
cerci  nearly  or  quite  as  long  as  the  apical  segment  of  the  abdomen 
instead  of  less  than  half  as  long,  and  they  are  usually  more  slender 
than  in  fernorata.  In  general,  the  color  of  the  dark  form  of  ^iei 
seems  to  be  somewhat  lighter  than  that  of  the  corresponding  form  of 
J-etturrata^  but  in  this  respect  both  species  are  variable. 

This  species  is  more  southern  in  its  distribution  than  fernorata.  It 
occurs  east  of  the  Rocky  Mountains  from  Nebraska  to  Maryland, 
south  to  Georgia  and  Texas.  It  occurs  also  in  Mexico.  It  was 
described  from  Nebraska,  and  Scudder  reports  it  from  a  number  of 
States  within  the  region  specified  above.  I  have  seen  specimens  from 
Virginia,  Kansas,  Oklahoma,  Texas,  and  Colorado.  Some  of  the 
females  from  Oklahoma  have  the  spine  beneath  the  posterior  and  inter- 
mediate femora  entirely  aborted,  causing  them  to  be  separable  from 
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Slenderer  than  D,  fernorata^  unif ormally  light  yellowish  brown,  with 
the  meso-  and  metathorax  longitudinally  marked  beneath  with  shiny 
black.  Antennae  nearh^  as  long  as  the  body  and  concolorous  with  it. 
Thorax  smooth,  with  a  ver}^  slight  median  carina;  mesothorax  slightly 
longer  than  the  metathorax;  seventh  segment  of  the  abdomen  dis- 
tinctly longer  than  the  ninth,  somewhat  constricted  on  the  anterior 
third;  ninth  segment  with  the  posterior  margin  concave,  exposing  the 
tip  of  the  triangular  supraanal  plate.  Cerci  shaped  as  in  femorata 
and  veliei^  with  the  basal  tooth  intermediate  between  those  species. 
Legs  long  and  slender,  the  middle  femora  relatived;  less  swollen  than 
in  allied  species. 

Length  of  body,  76  mm. ;  antenna?,  about  65  mm. ;  mesothorax,  18 
mm.;  metathorax,  16.5  mm.;  middle  femora,  18  mm.;  hind  femora, 
22.5  mm. 

One  male,  Hot  Springs,  Arizona,  June  28, 1901.  Collected  by  Messrs. 
Schwarz  and  Barber. 

Type,—^o.  6612,  U.S.N.M. 

This  species  is  closely  allied  to  femorata  and  veliei^  but  can  be  dis- 
tinguished from  them  by  the  characters  given  in  the  table  and  by  the 
more  slender  form.  The  elongate  seventh  abdominal  segment  will 
readily  separate  it  from  veliei.  It  is  quite  a  characteristic-looking 
species,  though  the  differences  that  separate  it  from  its  allies  are  diffi- 
cult to  define. 

DIAPHBROMERA  CAROLINA  Scudder. 

Diapheromera  Carolina  Scudder,  Psyche,  IX,  1901,  p.  188. 
The  following  is  the  description  as  given  by  the  author: 

Stouter  than  /).  femorata^  testaceo-caJstaneous,  glistening,  the  thorax  with  a  rather 
broad  median  bronze-fuscous  stripe,  not  reachmg  the  median  segment,  and  inter- 
rupted at  the  posterior  end  of  the  mesonotum,  the  fore  legs  greenish,  the  antenna? 
teetaceous;  thorax  with  excessively  fine  transverse  striation.  Mesothorax  and  meta- 
thorax (including  median  segment)  of  similar  length.  Seventh  and  eighth  abdom- 
inal segments  of  suljequal  length,  each  faintly  enlarging  from  base,  the  ninth  a  little 
shorter,  apically  inflated  and  sul)gl()bose,  nearly  half  as  broad  again  at  ai)ex  as  at 
base,  the  cerci  much  as  in  I),  femorata^  but  stouter,  more  compressed,  and  without 
basal  tooth. 

Length  of  body,  67  mm.;  head,  3  mm.;  mesothorax,  18.5  mm.;  fore  femora,  20.5 
mm.;  hind  femora,  19.5  mm. 

One  male.     North  Carolina.     (Morrison.) 


The  original  description  is  here  given  in  full. 

Slenderer  than  D.  femorala,  aniform  greenish  flavous,  the  antennse  mfnseated 
beyond  the  basal  third,  the  thorax  smooth,  with  an  obecure  median  carina;  sabapi- 
cal  inferior  spine  of  middle  and  hind  femora  rather  slight  Mesothorax  and  metatho- 
rax  (including  median  segment)  of  equal  length.  Seventh  and  ninth  abdomiial 
segments  siibeqnal  in  length  and  distinctly  longer  than  the  eighth,  ail  equal  in  width 
and  nowhere  enlarged,  the  ninth  rather  feebly  and  angularly  emarginate,  expoeing 
a  small,  transverse,  apically  arcuate,  supraanal  plate;  cerci  about  as  long  as  the  ninth 
abdominal  segment,  rigidly  straight,  directed  backward  and  not  at  all  downward, 
slender  tapering,  blunt  tipped,  externally  convex,  and  internally  concave. 

Length  of  body,  55  nmi.;  head,  3  mm.;  antennse,  circa  37  mm.;  mesothorax,  12.5 
mm.;  fore  femora,  14.5  mm.;  middle  femora,  11  mm.;  hind  femora,  13.5  mm.    ^ 

Two  males.  Between  Mesilla  and  Las  Cruces,  New  Mexico,  June  30.  (A.  P. 
MorBP. ) 

MEGAPHASMA,  hg^w  genus. 

Head  smooth,  rounded,  subvertical;  antennae  more  than  twice  as 
long  a8  the  anterior  femora;  prothorax  one-fifth  as  long  as  the  nieso- 
thorax  and  transversely  incised;  meso-  and  metathorax  subequal  in 
length  and  with  a  distinct,  though  slight,  median  carina.  Middle  and 
hind  femora  swollen  in  both  sexes,  the  middle  ones  somewhat  larger 
than  the  posterior  ones  in  the  male,  and  both  the  middle  and  posterior 
pairs  in  both  sexes  armed  beneath  on  the  median  line  next  tte  apex 
with  a  prominent  spine  and  sometimes,  at  least  in  the  female,  with  a 
row  of  equally  large  ones  extending  along  the  entire  length  of  the 
femora  below. 

This  genus  is  erected  for  that  large  Southern  walkingstick  described 
by  St&l  as  Diapheromera  derttricus.  This  insect  exhibits  characters 
that  are  certainly  of  generic  value.  The  rounded,  subvertical  head, 
broad,  spatulate  cerci  und  unusually  large  size  will  readily  separate  it 
from  all  other  of  our  genera.  Diapkeromera  is  the  most  nearly  allied 
genus,  but  the  characters  given  in  the  table  will  at  once  separate  it 
from  that  genus  of  much  smaller  insects. 

In  the  United  States  we  have  a  single  species. 

MEGAPHASMA  DENTRICUS  St&l. 
Plate  LVII,  fig.  2,  2a,  26. 

IH^pheromera  dentricus  StAl,  Rec.  Orth.,  Ill,  1875,  p.  76. — Scudder,  Psyche,  IX, 

irmi,  p.  1S7;  TTiirptTH  Miig  ,  LXXXYTTI,  1894,  p.  456,  fip.  L 

Thi;s  s|KTit>H  was  (trfii^inalty  described  from  Opelousas,  Ixmtaiam. 
Tlip  fc^lln wing  description  is  made  from  specimens^,  mule  and  frtnalf., 
in  thi*  r,  S.  XiLtionul  ^luseuin  collection: 

Yellowiwli  brown  cjr  fuscous.     Head  rounded,  tiubvertiimllv  atUM!li»*J 


caiuci^'  pt3ii:t?^tiuit;  ut;iLi;atc?  uitsuuiu  uuiiiia.       xiiiitii  auviuuiiiiai  ot^^uiciii/ 

lightly  longer  than  the  seventh.  Legs  stout,  anterior  one«  unarmed 
md  but  half  as  thick  as  the  others;  posterior  and  middle  tibiae  deeply 
lenticulate  below  on  the  median  carina,  which  is  considerably  elevated 
knd  terminated  at  the  apex  in  a  blunt  spine,  as  is  also  the  posterior 
^entro-lateral  carinae.  The  posterior  and  intermediate  femora  are 
arge  and  regularly  trapezoidal  in  form,  each  border  below  denticulate 
ind  spined  on  the  median  line  with  small  apinules,  except  the  terminal 
»ne,  which  is  very  large  in  the  male.  In  the  female  all  the  spines  are 
►ften  large,  but  not  so  large  as  the  terminal  one  of  the  male;  the 
emora  are  broadest  on  the  lower  side  and  slightly  swollen  toward  the 
»se.  The  male  femora  are  somewhat  more  rounded  than  those  of 
he  female.  Posterior  femora  extending  to  the  apex  of  the  third 
ibdominal  segment  in  the  female  and  almost  to  the  middle  of  the 
burth  in  the  male;  margins  above  coxal  cavities  slightly  expanded 
iiid  dentate.  Cerci  stout,  in  female  less  than  one-half  as  long  as  the 
ast  abdominal  segment;  in  male  expanded  apically,  somewhat  spat- 
date  and  directed  strongly  downward. 

The  original  description,  which  was  made  from  the  female  sex 
klone,  gives  the  following  measurements:  Length  of  body  123  mm.; 
horax  53  mm. ;  mesothorax  24  mm. ;  metathorax  24  nmi. ;  abdomen  70 
nm. ;  fore  femora  27  mm. ;  middle  femora  20  mm.;  posterior  femora 
J3  mm. ;  width  of  middle  of  mesothorax  5  mm. 

Often  the  general  color  is  reddish  brown,  legs  lighter.  A  specimen 
n  the  U.  S.  National  Museum  collection  has  the'  middle  and  hind 
:emora  and  the  posterior  two-thirds  of  the  prothorax  green,  varie- 
rated  with  light  gray  and  brown;  on  the  femora  the  gray  is  grouped 
ogether  in  the  form  of  broad,  illy  defined  bands.  Other  specimens 
lave  the  anterior  portion  of  the  prothorax  and  mesothorax,  both  above 
tnd  below,  greenish  black. 

This  insect  has  been  recorded  from  Louisiana,  Texas,  New  Mexico, 
md,  with  doubt,  from  Alabama.  One  female  specimen  in  the  U.  S. 
Ifational  Museum  is  from  East  Joplin,  Missouri,  the  most  northern 
ocality  yet  recorded  for  this  species. 

This  is  the  largest  walkingstick  that  occurs  in  the  United  States,  a 
'einale  before  me  measuring  145  mm.,  which  is  5  mm.  less  than  one 
n  the  collection  of  the  Academy  of  Natuml  Sciences  of  Philadelphia, 
rhis  species  suggests  tropical  forms  more  than  anything  else  in  our 

«The  antennai  segments  of  a  male  specimen  fmm  Texas  were  counted  and  were 
ound  to  number  just  seventy -eight.  The  antennae  of  the  specimen  figured  is  drawn 
learly  twice  too  thick,  ezcept  basally. 


vines. 

In  thin  subfamily  the  antennsB  are  more  than  twice  as  long^  as  the 
anterior  femora.  Tibice  furnished  with  a  sunken  areola  below  next 
the  apex;  coxae  visible  from  above;  tarsi  distinctly  pentameroos. 
Mesothorax  not  more  than  three  times  as  long  as  the  prothorax. 
Intermediary  segment  invisible. 

We  have  a  single  genus  of  this  subfamily  in  the  United  States. 

ANISOMORPHA  Gray. 
Anisomorpha  Gray,  Syn.  Phasm.,  1835,  p.  18. 

This  genus,  as  represented  in  the  United  States,  has  the  following 
characters: 

Head  not  more  than  one  and  one-half  as  long  as  broad,  horizontally 
attached  to  the  thorax.  Body  broad  and  stout,  especially  in  the 
female;  prothorax  furnished  with  distinct  odoriferous  glands;  meso- 
and  meta-thorax  subequal  in  length.  Legs  stout  and  thick,  unequal, 
the  middle  pair  the  shortest;  abdominal  segments  subquadrate  or 
transverse,  especially  in  the  female,  the  seventh  and  ninth  siibequal 
in  length,  intermediary  segment  invisible.  Cerci  short,  rounded, 
similar  in  both  sexes. 

We  have  two  closely  allied  species,  one  occurring  more  commonly 
in  the  extreme  Southern  States  and  the  other  ranging  farther  north. 
Their  differences  ave  comparative  and  may  be  tabulated  as  follows: 

a.  Female,  color  generally  yellowish  brown  with  conspicuous  broad  black  dorsal  and 
lateral  stripes.  Head  noticeably  longer  than  broad;  body  more  elongate,  seven 
to  nine  times  as  long  as  broad.  Male,  color  and  head  as  in  female.  Bixiy  stfll 
more  elongate,  about  twelve  times  as  long  as  broad,  averaging  about  45  mm.  in 

length bupreMoideg  StoIL 

aa.  Female,  color  uniformly  ferruginous  of  various  shades  or  inconspicuously'  striped 
with  very  narrow  dusky  dorsal  and  lateral  stripes.  Head  less  noticeAbiT 
longer  than  broad.  Body  proportionately  shorter  and  broader,  six  to  six  aiMl 
one-half  times  longer  than  broad.  Male,  color  same  as  female.  Head  and 
proportions  about  the  same  aa  in  buprestoides  but  smaller,  averaging  no 'more 
than  35  mm .ferruginea  Palisot. 


ANISOMORPHA  BUPRESTOIDES  Stoll. 

Plate  LIX.  ^fi.  1. 

Phmm*}  htipri'itiOHh-'^fWui.u  Uejir.  iSjn  tii.,  1787-1813,  p.  68,  pt  jcxtri,  fi^.  ^. 

xxMi,  iH9n,  p,  m 

Phtifniitt  {Anhumtfrphff)  ht*prt!itotdfif  HAA^i^  Bijdr.  Kunn*  t^rth.,  IS42,  p.  101 
Sfifrfnun  hiriitahim  Say,  Amur.  EnL,  111,  W2B,  pi,  XtXVill, 
Spefirum  t'tUndt  Javigv^h,  Ufe  N,  Aiiipr.  Ina,,  1854,  p,  12U* 
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rith  conspicuous  broad,  black  stripes  extending  from  the  front  of  the 
ead  to  the  tip  of  the  abdomen,  one  dorsal  and  one  on  each  side. 
'hese  stripes,  in  dark-colored  individuals,  are  often  more  or  less  con- 
ased,  but  in  light-colored  specimens  they  are  very  conspicuous  and 
^ell  defined.  Some  specimens,  apparently  killed  soon  after  trans- 
>rmation,  are  paler  in  color  and  with  the  stripes  narrow  and  indis- 
nct.  Legs  short  and  stout,  unequal,  the  middle  pair  the  shortest,  in 
lale  more  slender  than  in  the  female,  dark  colored,  except  in  light- 
)lored  individuals,  where  they  are  colored  the  same  as  the  body;  the 
bije  and  femora  of  each  pair  of  legs  arc  subequal  in  length.  Head 
>ticeably  longer  than  broad,  horizontally  attached  to  the  thorax  and 
ibquadrate  in  shape,  somewhat  swollen  anteriorly.  Antennse  about 
ree  times  as  long  as  the  anterior  femora,  the  fourth  segment  the 
ortest.  Prothorax  mesially  incised  and  transversely  sulcate  in  the 
iddlc,  about  twice  as  long  as  broad,  usually  more  than  one-third  as 
ng  as  the  mesothorax,  furnished  above  on  each  well-elevated  border 

front  with  a  prominent  gland,  opening  laterally  from  which  is 
3cted  a  pungent  spray  when  the  insect  is  excited.  Meso-  and  meta- 
orax  subequal  in  length,  the  former  usually  slightly  the  longer  and 

the  disk  sometimes  furnished,  especially  toward  the  sides,  with 
reral  granules,  often  quite  acute;  there  is  no  median  carina.  Abdo- 
m  smooth,  without  carina,  segments,  especially  the  basal  ones  of  the 
nale,  subquadrate  or  transverse,  in  the  male  usually  somewhat 
iger  than  broad,  intennediary  segment  invisible.  In  the  female  the 
renth  segment  beneath  forms  a  large  scoop-shaped  process,  at  the 
je  of  which  are  situated  the  genital  organs.  Cerci  shoii),  in  the 
oale  no  more  than  one-half  as  long  as  the  last  abdominal  segment, 
the  male  almost  as  long  as  the  apical  segment,  straight  and  subcylin- 
cal  in  both  sexes,  projecting  subhorizontally  backward  in  the 
aale  and  subperpendicularly  downward  in  the  male.  The  male 
lally  has  the  tip  of  the  abdomen  curved  under, 
kleasurements  made  from  a  mated  pair  from  Key  West,  Florida,  are 
follows:  Length  of  body,  male  45  nun.,  female  61  mm.;  head,  male 

mm.,  female  6  mm.;  antennae,  female  40  mm.;  prothorax,  male 

mm.,  female  6  mm.;  mesothorax,  male  7  mm.,  female  12  mm.; 
tathorax,  male  6  nun.,  female  10  mm.;  fore  femora,  male  9.5  mm., 
lale  13  mm.;  middle  femora,  male  7  mm.,  female  10.5  mm.;  hind 
lora,  male  9.5  mm.,  female  14  mm.;  width  of  head,  male  2.5  mm., 
Lale  4  mm. 

*his  species,  which  is  sometimes  called  the  musk  mare,  seems  to 
ur  most  conunonly  in  the  extreme  Southern  States.     The  U.  S. 


piationai  Miiseum  ooncams  over  twenty  specimens,  an  irom  j^ioncuik  y 
except  some  without  labels,  which  are  probably  from  Mississippi,  b 
has  been  rec^orded  from  various  localities  in  the  southeastern  pari  of 
the  United  States,  but  the  more  northern  records  doubtlessly  l)eloDf 
to  the  next  species.  Several  young  specimens  referable  to  thii;  species 
are  uniformly  brownish  gray  in  color,  but  otherwise  resemble  the 
adults. 

ANISOMORPHA  FERRUGINEA  Palisot  de  Beauvois. 

Plate  LIX,  fig.  2. 

Phasma  ferruginea  Palisot  de  Bbauvois,  Ins.  Afr.  Amer.,  1805-1821,  p.  167,  ji 

XIV,  figs.  6,  7. 
Aniaomorpha  ferruginea  Gray,  Syn.  Phasm.,  1835,  p.  18. 
Phatma  (Anisomorpha)  ferruginea  Haan,  Bijdr.  Kenn.  Orth.,  1842,  p.  101. 

This  species  is  very  closely  allied  to  the  preceding  one.  The  color 
is  in  general  lighter  than  in  huprestoidea  and  usually  uniform,  and  not 
conspicuously  marked  by  black  stripes  as  in  that  species,  sometimes 
with  narrow  stripes,  more  of teu  noticeable  in  the  males.  The  head  b 
usually  less  noticeably  longer  than  broad,  and  the  body  is  proportion- 
ately shorter  and  broader  as  tabulated  above.  The  males  average 
less  in  size  and  the  habitat  seems  to  extend  farther  north  than  that  of 
hiipre^toide^.  The  measurements  fix)m  a  pair  from  Tallulah,  Georgia, 
are  as  follows: 

Length  of  head,  male  3mm.,  female  5.5  mm.;  body,  male  31  mm., 
female  50  mm.;  fore  femora,  male  8  mm.,  female  10  mm.;  middle 
femora,  male  5.5  mm.,  female  8.5  mm.;  hind  femora,  male  8  mm., 
female  11  mm.;  prothorax,  male  2.5  mm.,  female  5  mm.;  mesothorax, 
male  5  mm.,  female  9.5  mm.;  metathorax,  male  4  mm.,  female  8.5 
mm.;  width  of  head,  male  2  mm.,  female  4.5  mm. 

This  species  appears  to  extend  farther  north  than  }>uprest<nd<*s^  hat 
it  also  occurs  in  Florida.  The  specimens  in  the  collection  of  the  United 
States  National  Museum  are  from  Florida,  Louisiana,  Kentucky,  and 
Pennsylvania. 

This  species,  as  well  as  the  preceding  one,  is  said  to  be  able  to  throw 
a  colored  fluid  to  a  considerable  distance  from  the  w:^ll-developed  scent 
glands,  situated  on  the  thomx. 

TI]VIE:m:IN"..^,  new  siibfkmily. 

This  subfamily  presents  the  following  characters: 

Antennje  longer  than  the  anterior  femora;  tibiae  furnished  beneath 
at  the  apex  with  a  sunken  areola;  coxbb  invisible  from  above;  tansi 
three  jointed.  Intermediary  segment  as  distinct  as  the  rest  of  the 
abdominal  segments,  f i-eely  articulated  to  the  thorax  and  not  at  all 
connate  with  it  as  in  all  other  of  our  groups. 

This  well-defined  subfamily  is  proposed  for  the  genus  Thn^nia  of 


jointed  tarsi  are  obviously  the  result  of  a  unition  of  the  first  three  seg- 
ments of  the  normal  pentamerous  phasmid  tarus.  This  is  indicated  by 
the  lower  surface  of  the  first  segment  showing  obscure  segmentation 
w^here  the  original  segments  have  united. 

We  have  but  one  genus  of  this  interesting  subfamily  in  the  United 
States. 

TIMEMA   Scudder. 

Timema  Scudder,  Can.  Ent.,  XXVI,  1895,  p.  30. 

The  characters  limiting  this  genus  are: 

General  form  short  and  broad,  not  linear,  head  subquadrate,  no 
longer  than  broad,  as  broad  as  the  thorax.  Antennae  much  longer 
than  the  anterior  femora,  basal  segment  very  large,  three  times  as 
long  as  broad,  enlarged  apically.  Prothorax  quadrate,  not  narrowed 
anteriorly,  no  shorter  than  the  metathorax  and  without  distinct  odorif- 
erous glands;  meso-  and  metathorax  subequal  in  length.  Legs  short  and 
stout;  cerci  of  male  forcipulate,  irregular  in  shape  and  curving 
inwards,  of  female  stout,  vertically  flattened  and  straight,  in  both  sexes 
longer  than  the  last  abdominal  segment. 

We  have  a  single  species. 

TIMEMA  CALIFORNICA  Scudder.  new  species. 

Plate  LVII,  fig.  5;  Plate  LVIII,  figs.  7,  7«. 

This  species,  the  type  of  the  genus,  has  never  been  described.  Dr. 
Scudder  has  very  kindly  furnished  the  following  description,  which  is 
here  published  for  the  first  time: 

Head  large,  thorax  depressed,  abdomen  depressed  cylindrical,  expanding  some- 
what posteriorily,  the  whole  body  smooth,  glistening  a  little,  nearly  uniform  luteo- 
teetaceous  with  a  faint  greenish  tinge,  the  abdomen  slightly  lighter  in  tint  than  the 
thorax,  the  latter  striped  longitudinally  and  narrowly  with  brownish  fuscous,  most 
distinctly  in  a  submarginal  stripe,  in  which  are  fuscous  impressed  puncta.  Antennre 
about  as  long  as  head  and  thorax  together.  All  the  legs  short,  the  hind  femora 
about  as  long  as  the  first  three  abdominal  segments.  Last  abdominal  segment  of 
male  somewhat  expanded  and  tumid,  the  hind  margin  sinuato-truncate,  the  cerci 
about  as  the  last  segment,  asymetrical,  tortuous,  abruptly  incurved,  basally  depressed, 
apically  tapering  to  a  point. 

Length  of  body,  male  14.25  mm.;  female  22.5  mm.;  antenna*,  male  5.25  mm.; 
female  7  mm.;  mesonotum,  male  1.5  mm.;  female  2.5  mm.;  hind  femora,  male 
3.25  mm. ;  female  4.5  mm.  One  male,  one  female,  Santa  Cruz  Mountains,  California. 
(L.  Bruner.) 

The  U.  S.  National  Museum  contains  three  typical  specimens  of  this 
species,  two  males  and  one  female,  from  Santa  Cruz  Mountains,  Cali- 
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of  Dr.  Scudder's  specimens,  at  least  those  of  the  female,  were  broken. 

The  trochanters  of  these  insects  are  large  and  distinct,  more  so  than 
in  any  other  of  our  Phasmidie.  The  head  is  marked  by  a  narrow  post- 
ocular  stripe,  which  extends  more  or  less  distinctly  across  the  entire 
length  of  the  pronotum. 

Besides  these  specimens  from  the  Santa  Cruz  Mountains,  the  U.  S. 
National  Museum  contains  a  male  and  a  female  from  Los  Angeles  County, 
California,  that  may  represent  a  new  species,  but  their  condition  is  too 
poor  to  warrant  their  description  as  such  without  additional  and  bet- 
ter preserved  material.  They  differ  from  the  typical  specimens  in 
being  proportionately  shorter,  head  more  iSattened  vertically,  \%'ithout 
the  postoculate  black  line,  and,  together  with  the  pronotimi  in  the  male^ 
rugose  above.  The  female  cerci  are  more  slender,  and  the  meso-  and 
metathorax  of  both  sexes  seem  less  developed  than  in  the  specimens 
from  Santa  Cruz  Mountains.  The  male  cerci  also  differ  in  being  more 
foliaceous.  Plate  LVIII,  fig.  7^,  shows  the  male  cerci  of  the  specimen 
from  Los  Angeles  County,  and  Plate  LVIII,  fig.  7,  the  same  of  the 
Santa  Cruz  Mountain  specimens. 

This  species  apparently  represents  a  step  in  the  transition  from  the 
Phasmidee  to  the  Forficulidse.  The  forcipal  cerci  of  the  males,  ven- 
trally  attached  legs,  short,  broad  head,  and  especially  the  short,  stout 
legs  with  the  three  jointed  tarsi,  indicate  a  relation  to  the  ear- wigs. 
As  Phasmids  these  creatures  are  certainly  anomalies,  and  at  a  casual 
glance  are  not  always  readily  recognized,  having,  in  one  instance  at 
least,  been  mistaken  for  a  species  of  Perlid  larvae. 

NOTE. 

Since  this  paper  has  been  made  up  into  pages,  Mr.  E.  A.  Schwarz 
collected  a  specimen  of  Phasmidse  representing  a  species  new  to  our 
fauna.  It  was  taken  at  Key  West,  Florida,  on  April  6,  and,  except 
for  the  discordant  factor  of  the  median  segment  being  slightly  shorter 
than  the  metathorax,  seems  to  fall  quite  naturally  into  the  Bacterid 
genus  Haplojnus  of  Gray.  As  the  specimen  is  an  immature  female, 
any  attempt  at  specific  determination  would  be  unsatisfactory.  It  may 
eventually  prove  to  be  the  Haplopus  cuhensis  of  Saussure,  but  it  does 
not  seem  to  agree  very  well  with  the  description  of  that  species. 
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(After  Scudder.) 

Fig.  1.  Bacuncuhis  tenuescens  Scudder,  male. 

2.  Bacuncalus  tenuescais  Scudder,  male,  side  view  of  the  tip  of  the  abdomen. 

3.  Pseudosermyle  sirigata  Scudder,  female. 

Plate  LVII. 

Fig.  1.  ParahaciUus  coloradus  Scudder,  male. 

2.  Megapficusma  detUricus  StAI,  male. 

2«.  Megaphasma  dentricus  StAl,  male,  side  view  of  head  and  pronotum. 
2^.  Megaphasma  dentricus  Stal,  male,  side  view  of  the  tip  of  the  abdomen. 

3.  Pseudoiiermyle  arbuscula  Rehn,  female,  end  of  the  abdomen. 

4.  Diapheroinera  femorata  Say,  male,  side  view  of  head  and  pronotum. 

5.  Timema  califomica  Scudder,  female. 

Plate  LVIII. 

Fig.  1.  ParabaSllus  coloradus  Scudder,  female  (after  Scudder). 

2.  Pseudosermyle  stramineus  Scudder,  male  (after  Scudder). 

3.  Pseudosermyle  truncata,  new  species,  male,  side  view  of  the  tip  of  the  abdomen. 
3«.  Pseudosermyle  truncaUif  new  species,  female,  right  middle  leg. 

3^.  Pseudosermyle  trunccUOy  new  species,  female,  tip  of  abdomen. 

4.  Pseudosermyle  arbuscula  Behn,  female,  right  middle  leg. 

5.  Diapheromera  veliei  Walsh,  male,  end  of  abdomen. 

6.  Diapheromera  femorata  Say,  male,  end  of  abdomen. 

7.  Timema  califomica  Scudder,  male,  end  of  abdomen. 

7«.  Timema  califomica  Scudder,  variety,  male,  end  of  abdomen. 

8.  Pseudosermyle  sirigata  Scudder,  female,  end  of  abdomen. 

Plate  LIX. 

Fig.  1.  Anisomorpha  hupresioides  St&l,  female. 

2.  Anisomorpha  ferruginea  Palisot  de  Beauvois,  female. 
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DESCRIPTION  OF  AN  EXTINCT  MINK  FROM  THE  SHELL- 
HEAPS  OF  THE  MAINE  COAST. 


By  Daniel  Webster  Prentiss. 


Upon  the  shores  and  islands  of  Penobscot  Bay  and  the  adjacent  coast 
there  exist  numerous  shell-heaps,  the  majority  of  which  were  made  by 
Indians.  They  vary  greatly  in  size,  some  being  an  acre  in  extent, 
while  others  cover  but  a  few  square  yards.  The  age  of  the  majority 
of  these  shell-heaps  is  unknown,  but  from  the  absence  of  metals  and 
articles  of  European  manufacture  from  many  of  them,  it  is  allowable 


Palatal  aspect  of  skull— a,  Lutreola  macrodon  (Type);  h,  Lutrcola  vUfon  ingent  (Tj-pe):  c,  Luiro^a 

visati  lutreocephalus  (No.  36915). 

to  suppose  that  these  at  least  date  back  to  pre-Columbian  times.  This 
idea  is  strengthened  by  the  discovery  in  one  of  them  of  the  fragment 
of  the  skull  of  a  mink,  representing  an  extinct  species  which  appears 
to  be  new,  and  is  below  described  for  the  first  time.  Remains  of  other 
extinct  species  of  animals  will  doubtless  be  detected  as  our  knowledge 
of  the  contents  of  these  shell-heaps  increases.  The  drawings  illustrate 
well  the  specific  differences  pointed  out  below. 

Proceedings  U.  S.  National  Museum,  Vol.  XXVI— No.  1336. 
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Type  specimen, — No.  115178,  United  States  National  Museum,  col- 
lected by  F.  W.  True  and  D.  W.  Prentiss  in  1897. 

Type  locality. — Brooklin,  Hancock  County,  Maine. 

Cimditlon  of  tyj>e, — Fragment  of  skull  composed  of  the  superior 
maxillfe,  portions  of  the  nasals,  right  zygoma,  and  palate  extending 
6  mm.  back  of  molars.  All  of  the  teeth  are  present  on  the  right  side, 
three  incisors  and  one  premolar  on  the  left  side.  The  teeth  are  in 
excellent  condition  except  the  canine,  which  is  broken  at  the  point,  and 
portions  of  enamel  missing.  The  bones  are  very  brittle  and  of  a  yel- 
lowish color  on  their  broken  surfaces. 

DeavTiption. — Rostrum  very  wide,  nasal  aperture  large,  ant-orbital 
foramina  also  large.  The  nasals  ascend  more  abruptly  than  in  Z.  vIhoii 
lutreocephalm/\t6  nearest  relative.  The  dentition  is  very  similar  to 
this  race,  the  principal  differences  being  the  large  size  of  teeth  and 
the  more  acute  angle  which  the  cai*nassial  makes  with  the  long  axis  of 
the  skull. 


Measuremetiis. 


Type.      I     Type.a     \^^^J^^^ 


Incisor  row 

Premolar  row  at  hose 

Palate  between  canines 

Palate  between  molant 

From  anterior  of  Incisor  row  in  middle  line  to  posterior  part  of 

inner  tubercle  of  molar 

Between  ant-orbital  foramina 

Breadth  of  nasal  aperture 

Ant-orbital  foramen 

Base  of  incisor  row  to  tip  of  nasal 


Mm. 

8.25 
18.25 

9.00 
12.50 

30.00 
22.00 
9.25 
6x4 
14.25 


Mm. 


T 


a  Fort  Yukon,  Alaska. 


^  Near  Washington,  District  of  Columbia. 


Mm. 


7.6 

6.75 

17.7 

14.50 

9.00 

8,00 

12.00 

11.00 

28.00 

26.00 

20.00 

18-00 

7.5 

8.O0 

5x3 

4-XS 

13.25  1 

13.00 

The  Hikulls  from  which  the  foregoing  measurements  were  taken  are 
jiilult.     Tlir  im^tisureinrnt^  <if  Z.  iftihTfMi'tm,  comiHirud  %vith  thase  of  \ 
L,  r.  if(frft*t'^i»/it(hf^.  its  lifiirost  relative,  whow  the  enomious  size  of 
tins  Think,     /,,  f\  nujm^s  was  until  now  the  largest  Ameriean   uiink, 
hut  i-^  <l('(i<li'(ll\  -HiJiUer  thiui  tb**  one  hero  deHcrihed. 

'Ilio    iTsi'iiiblniii'i'   (if    this    spt^cips  to  Z.   /'.    lH(rem*ejth*fhf*'i    is   veiT 
Htrikiriii',  l*ut  tln'  dijiVrrnri"  in  size  of  the  teeth,  the  augle  of  t\\i*  ^»-T^- 
and  \\\v  ptJsiMon  ui  the  fnniiissials  ju.stify  me,  I  believe,  in  the  ab  ^  ;, 
f»f  inii'vuiediuti'  finins.  in  fi(^st*rilHng  it  as  a  new  !?!pecies. 

I  wish  h)  ivxpn^ss  mv  Uninks  t**  the  SeeretJiry  of  the  8mttIiHonian 
[n^lilulinii  iiiv  lii'i'ttii^sinn  ti>  stmly  and  reiwrt  upon  thi;^  J*peciinen.  U.i 
I>r.  (\  Unit  Mrrriiini  tm  acerss  to  the  eoHertiorus  of  tlic  Btolo^oa) 
Survey*  1)<  pitirujint  of  A^iirulturo;  to  Mr»  Gerrit  8*  Miller,  jr.;  and 
to  ^Ii*.  Out  mm  lian^^-i,  uf  Jioston, 


REVISION  OF  THE  CRUSTACEA  OF  THE  GENUS 
,LEPIDOPA. 


By  James  E.  Benedict, 

A89iitanl  Curator  of  Marine  Invertebrates, 


No  group  of  small  nonparasitic  animals  is  more  inseparably  and 
picturesquely  associated  with  the  environment  in  which  the  greater 
numbers  live  than  are  the  members  of  the  super-family  Hippoidea,  of 
which  the  s^nd  bug,  known  as  Hippa  talpoida^  since  the  time  of  Say, 
is  the  best  known  representative  on  the  east  coast  of  the  United  States. 
Members  of  this  family  are  occasionally  found  even  as  far  north  as 
Cape  Cod.     They  live  in  the  sand  on  open  beaches,  which  have  been 
said  to  be  the  most  barren  of  places  for  a  collector  with  the  exception 
of  a  desert.     Nevertheless  a  walk  along  the  shore  is  always  interesting. 
The  bleached  and  broken  tests  of  sea  urchins,  beach-worn  shells  of 
moUusks  which  have  lived  beyond  the  surf  lines,  and  the  fragments  of 
innumerable  things  which  the  waves  cast  up,  momentarily  attract  the 
attention.     Living  things  that  occur  are  but  few,  and  usually  well- 
known  species.     One  may  expect  to  see  an  occasional  swimming  crab 
protecting  itself  from  the  surf  and  perhaps  from  the  collector,  by 
settling  back  into  the  sand  nearly  or  quite  out  of  sight,  or  a  running 
crab  hastening  to  its  burrow,  or  if  cut  off  from  this  retreat,  plunging 
into  the  surf  out  of  reach  of  scoop  nets.     The  long  rows  of  partially 
dried  sea-weed  often  shelter  Amphipods,  Isopods,  and  shore  insects, 
and  digging  along  the  water's  edge  brings  to  light  a  few  small  Anne- 
lids and   Synaptas,   but  the  hunt  alongshore  with  shovel  and  sieve 
where  the  waves  are  pounding  results  usually  in  finding  little  but 
Hippids,  which  scuttle  about  the  sieve  in  the  vain  effort  to  escape,  or 
if  a  sieve  is  not  at  hand,  and  the  contents  of  the  shovel  have  been  spread 
upon  the  beach,  quickly  disappearing  in  the  sand  only  to  be  brought 
back  by  a  plunge  of  the  hand.     But  in  the  warmer  American  waters, 
among  the  Hippids  an  occasional  Alhuiiea  or  Lepidapa  will  be  found, 
seemingly  living  under  the  same  conditions  as  the  Hippids,  though 
differently   fitted  for  such   conditions.     Very  few  specimens  of  the 

«Now  Emerita  ialpoida.     Bull.  U.  S.  Fish  Com.,  11,  1900,  p.  138. 
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Alhuneids  seem  to  be  present  at  one  time,  and  the  question  naturallj 
arises,  is  this  their  normal  proportion,  or  do  they  occur  in  greater  num- 
bers in  some  more  favored  locality,  perhaps  farther  out  where  the 
sands  are  not  always  in  motion,  and  where  they  would  be  able  to  use 
more  deliberately,  in  feeding,  the  hands  which  have  been  altogether 
denied  their  relatives,  the  Hippids;  or  do  they  live  deeper  in  the  sand, 
where  their  long  antennulae  may  not  only  warn  them  of  the  presence 
of  prey,  but  keep  the  way  open  and  even  entice  the  victim  within 
reach  of  the  strong  hands  ^  The  answer  to  this  question  must  be 
deferred  until  collectors  have  recorded  more  careful  and  extended 
observations;  and  it  may  not  be  out  of  place  to  here  suggest 
that  one  reason  for  the  scarcity  of  individuals  is  that  collectors, 
having  quickly  obtained  a  sufficient  number  of 
Hippids  for  their  purposes,  do  not  prolong  the 
search,  and  so  miss  a  chance  to  obtain  the  rarer 
Albuneids.  Between  these  forms  striking  diflfer- 
ences  will  be  observed.  The  Hippids  are  shuttle- 
shaped,  while  the  Albuneids,  except  in  the  case  of 
Blepharipoda^  are  broader  across  the  front  than 
anywhere  else.  To  some  difference  in  habit  is  pos- 
sibly due  the  great  difference  in  the  eyes.  Those 
of  the  Hippids  are  on  slender  almost  thread-like 
stalks,  while  those  of  the  Albuneids  are  remark- 
able for  the  peculiar  and  diverse  shapes  of  the 
stalks  which  furnish  characters  that  may  be  used 
not  only  to  distinguish  the  genera,  but  to  quite  an 
extent,  even  the  species  in  a  genus.  In  the  genus 
Alhiiiea  they  are  flattened,  elongated,  and  in  most 
species  acutely  triangular  in  shape,  with  a  small 
cornea  at  the  apex.  In  the  genus  Lepidopa  they 
are  scale-like,  and  in  some  species  almost  rec- 
tangular, while  the  cornea,  if  the  small  speck 
can  be  so  called,  may  be  situated  either  on  the 
terminal  or  lateral  margin.  It  is  hard  to  under- 
stand just  what  is  the  function  of  the  broad  scale-like  stalk.  The  speck 
which  serves  for  the  eye  can  hardly  do  more  than  distinguish  light 
from  darkness.  In  the  genera  having  mere  eyespecks  on  a  scale- 
like stalk  the  antennulse  are  extraoi-dinarily  developed.  This  forces 
another  question  upon  us:  Is  not  this  a  case  of  one  sense  organ  hav- 
ing been  developed  at  the  expense  of  or  in  compensation  for  another, 
for  the  antennulse  are  sense  organs  of  no  slight  power,  being  from 
two  to  five  times  the  length  of  the  carapace — straight,  stiff,  and  well 
provided  with  hairs  which  are  probably  sensory.  These  organs  mast 
be  more  useful  than  eyes  to  an  animal  living  submerged  in  the  sand 
•Mn  the  situations  where  they  have  been  found.  Blepharipoda  has  yet 
a  different  eyestalk,  slender  as  in  the  Hippids,  but  jointed  in  the  middle 


Fig.  1.— Antknnulae  of 
Lepidopa  myops,  x  i. 
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The  Hippidse  and  the  AlbuneidaB  make  up  the  super-family  Hippoidea 
of  the  Macrura  Anomalia. 

In  this  paper  four  spe<;ies  are  described  as  new,  and,  though  the 
material  is  scanty,  the  localities  from  which  the  specimens  were  obtained 
are  separated  by  long  distances.  Of  the  seven  species  now  included  in 
the  genus  Lepidopa  six  are  represented  in  the  collections  of  the  U.  S. 
National  Museum  and  one  in  those  of  the  museum  of  Union  Univer- 
sity, Schenectady,  New  York. 

GENUS  LEPIDOPA  Stimpson. 

Lepidopa  Stimpson,  Proc.  Acad.  Nat  Sd.  Phila.,1858,  p.  230. 
Lepidops  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  April,  1860,  p.  241.— Miers, 
Bevision  of  the  Hippidea,  Jour.  Linn.  Soc.  Lond.,  XIV,  Oct.,  1878,  p.  331. 

The  Albuneids  of  this  genus  may  be  immediately  recognized  by  the 
very  long,  stiff  lashes  of  the  antiennules  or  middle  antennsein  connection 
with  the  broad  scale-like  stalks  which  range  in  form  from  ovate  to 
quadrate.  The  carapace  in  all  species  is  shield  shaped,  the  surface  \s 
but  little  broken  by  lines. 

The  characters  relied  upon  to  distinguish  the  species  are  believed  to 
be  those  least  likely  to  vary. 

KEY   TO  THE  SPECIES  OF  THE  OENUS  LEPIDOPA. 

of.  Eye-stalkfl  ovate. 

.  I/.  With  lobe  between  the  central  points  of  the  front venugUit  p.  892 

6*.  Without  lobe  between  the  points  of  the  front wehsteri,  p.  892 

a*.  Eye-stalks  subrectangular. 

I/.  Cornea  on  the  frontal  margin  of  the  eye-stalk  very  small myopSy  p.  892 

6*.  Cornea  on  the  outer  margin. 
</.  Antero-lateral  angle  of  eye-stalk  produced  much  beyond  the  side,  anterior 

margin  rounded deamx,  p.  893 

c*.  Antero-lateral  angle  not  produced  much,  if  any,  beyond  the  line  of  the  side, 
anterior  margin  straight  or  very  slightly  concave. 
d\  Inner  distal  angle  of  the  eye-stalk  more  rounded  than  the  outer. 

sciUdUuUi,  p.  894 
d*.  Outer  distal  angle  of  the  eye-stalk  more  rounded  than  the  inner. 
ef.  Margin  between  the  central  and  lateral  teeth  of  the  front  is  occupied  by 

a  sinus  divided  by  a  lobe  into  nearly  equal  parts .meamsiy  p.  895 

e*.  Margin  between  the  central  and  lateral  points  occupied  by  the  usual 
ocular  sinus,  the  lobe  not  forming  a  second  sinus  between  it  and  the 
lateral  teeth  of  the  front ridimondt,  p.  896 
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FlQ.2.— LEPIDOPA  VEKl'STA, 
X  2. 


LEPIDOPA  VENUSTA   Stimpson. 

Ijepidopa  venutta  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  230  (without 

dencription);  Ann.  Lye.  Nat.  Hist,  of  New  York,  VII,  p.  79. 
Jjepidops  vemitta  Mibrs,  Jour,  of  Linn.  Soc.  of  London,  XIV,  p.  332. 

Eyes  oblong,  broadest  about  the  posterior  third,  narrowing  toward 
the  cornea,  which  is  terminal  and  very  small, 
barely  visible  from  above.  From  below,  under  a 
lens,  it  is  shown  as  a  black  speck  with  a  little 
dark  streak  running  to  the  bottom  of  the  peduncle. 
The  ocular  sinus  is  separated  from  the  spine 
behind  the  'antenna  by  a  slight  lobe  in  all  speci- 
mens. Between  the  spine  and  the  antero-lateral 
angle  the  outline  is  slightly  concave.  The  front 
and  lateral  projections  are  equally  advanced. 

Length  of  carapace  of  largest  specimen,  11 
mm. ;  breadth,  14  mm  Savanilla,  U.  S.  Colom- 
bia; collected  by  the  U.  S.  Fish  Commission  steamer  Albatross;  three 
specimens. 

LEPIDOPA  WEBSTERI,  new  species. 

Lepidopa  venufia,  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1879  (Part  pub. 
March  9,  1880),  p.  410. 

In  comparing  the  single  specimen  referred  to  by  Mr.  Kingsley  with 
Lepidirpa  venxiMta^  it  is  found  to  be  very  closely  related,  but  yet  dis- 
tinct. It  differs  in  having  the  lateral  teeth  of  the  front  closer  to  the 
rostral  tooth,  while  in  Z.  ven'iisUi  they  are  closer  to  the  spines  of  the 
antero-lateral  angles;  the  lateral  teeth  of  Z.  websteri 
are  also  more  produced,  and  the  lobe  between  the  base 
of  the  rostral  tooth  and  the  lateral  teeth  has  almost  dis- 
appeared from  this  species,  while  prominent  in  Z.  ven- 
xista.  The  eye  stalks  are  in  a  general  way  only  like 
those  of  Z.  venmta;  they  are  not  so  long  in  proportion 
and  are  not  contracted  as  much  near  the  apex.  The 
specimen  can  hardly  be  said  to  have  an  eye  speck;  a 
dark  line  on  the  lower  surface  may  serve  to  distinguish  light  from 
darkness. 

The  color  of  this  species,  as  Z.  venusta^  also  is  iridescent. 

The  carapace  is  7  mm.  in  length  and  9  mm.  in  breadth. 

Named  for  the  collector,  Prof.  H.  E.  Webster. 

The  type  belongs  to  Union  University,  Schenectady,  New  York, 
and  was  taken  on  the  beach  near  Fort  Macon,  North  Carolina. 

LEPIDOPA  MYOPS  Stimpson. 

Lepidops  myops  Stimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  VII,  1862,  p.  241.— 
MiERS,  Jour,  of  the  Linn.  Soc.  of  London,  Zool.,  XIV,  1879,  p.  333,  pi.  v, 
fig.  16. 

The  eyes  are  broad  and  very  broadly  rounded  at  both  angles,  the 
inner  distal  angle  is,  however,  more  evenly  rounded  than  the  outer. 


Fig.  3.— Lkpiik>pa 

WEBSTER!,  x  2. 


r-^K)^ 


Fig.  4.— Lepidopa  myops, 


hardly  be  distinguished  with  a  lens,  were  it  not  for  the  slight  color 
lion  remaining. 

The  front  is  tridentate.  The  latei*al  teeth  are  acute,  while  the  medij 
tooth  is  blunt  and  evenly  rounded,  situated  posterior  to  the  line  of  tl 
lateral  points  just  1  mm.,  in  the  specimen  de- 
scribed. Between  the  deepest  part  of  the  ocular 
sinus  is  a  broad  lobe.  Between  the  lateral  point 
and  the  antero-lateral  angle  the  margin  is  deeply 
concave. 

The  carapace  of  this  species,  like  that  of  scutellata,  has  abroad,  rath< 
depressed  ridge  running  along  the  median  line.  The  post-branchi 
area  has  a  gi'oup  of  from  8  to  10  large  punctures. 

The  specimen  from  which  the  foregoing  description  was  drawn  w; 
obtained  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  off  San  Diego,  California. 

T^j?e.—^o,  28661,  U.S.N.M. 

LEPIDOPA   DEAM^,  new  species. 

The  eye-stalks  of  this  species  are  broadest  near  the  anterior  en< 
The  inner  and  distal  margins  are  about  equally  arcuate  and  form 
slightly  obtuse  angle  where  they  meet.  The  anterior  exterior  ang 
of  the  stalk  is  well  rounded;  behind  this  angle  the  e^^e  spot  is  wc 

indented.     From  this  place  the  stalk  narrow 
rapidly  to  its  base. 

The  median  tooth  of  the  front  Ls  advance 
to  a  point  nearly  in  line  with  the  lateral  teetl 
From  the  rostral  tooth  the  margin  runs  bad 
ward,  making  an  ocular  sinus  evenly  conca^ 
at  its  inner  half;  from  this  point  it  is  straigl 
and  almost  transverse  to  the  notch  where 
meets  the   sigmoid  margin   and  the   laten 
tooth  of  the  front.     From  the  lateral  toot 
to  the  spine  at  the  antero-lateral  angle  th 
margin  is  sigmoid,  an  exact  copy  of  the  si| 
moid  outline  of  the  margin  between  the  poii 
and  the  eye  sinus,  but  very  much  larger. 
The  carapace  is  convex  transversely,  straight  longitudinally. 
As  in  scutellata,  the  median  line  is  raised  into  a  l)road  carina,  triai 
gular  in  cross  section;  this  is  by  far  the  largest  Lepidopa  in  the  collei 
tion.     It  is  35  mm.  broad  in  front,  is  32  mm.  long  measured  on  th 
middle  line  from  the  apex  of  the  rostrum  to  the  posterior  margin  c 
i\\v   v'AV\\\\\\\:i\      NaiiM^tl    for  tin*  i'uil(Hini\  .\li-.  i  imi  t'lnr  (\    I  Jrarn,  « 
HlutFtoii,  Iiidijina,  whn  obtnliiiHl  tJi*'  sjHMniiit'n  Crum  Saliuai'ruz,  (hi! 
of  Tehuun tepee,  Mi^xir*^. 
%>^.— No.  20170  U.S.N.M. 


Fio.  5.— Lepidopa  deam^.,  natu 

BAL  SIZE. 
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-    LEPIDOPA  SCUTBLLATA  Stimpaon. 

mtppa  seuUUata  Fabriciub,  Ent  Syst,  II,  1793,  p.  474. 

fAUmnea  kuUUoUi  DmcARBBT,  Ck>n8id.  ear  le  Crust.,  1825,  p.  173. — ^M.  Edwasds, 
Hist  Nat  des  Crust.,  II,  1837,  p.  204,  pi.  xxi,  figs.  &-13.— Gibreb,  Proc 
American  Assoc.,  1850,  p.  187.— Dana,  U.  S.  Expl.  Exp.,  XIII,  lte2,  p.  406. 

Lepidopa  acuUlkUa  Stimpbon,  Proc.  Acad.  Nat  Sci.  Phila.,  1858,  p.  230;  Ann. 
Lye.  Nat  Hist,  New  York,  VII,  Mar.,  1869,  p.  79. 

Lepidops  sculellaUa  Mirbs,  Jour.  Linn.  Soc.  Lond.,  XIV,  Oct,  1878,  p.  332. 

The  eye-stalks  are  nearly  rectangular,  a  little  longer  than  wide. 
The  anterior  margin  is  slightly  concave  and  under  a  lens  is  seen  to  be 
armed  with  denticles.     The  eye-specks  are  situated  on  the   outer 

margin  just  posterior  to  the  rounded  por- 
tion of  the  distal  angle.  These  specks  are 
much  more  prominent  in  this  and  other 
species  with  rectangular  eye-stalks  than  in 
species  with  ovoid  stalks.  The  lateral  teeth 
of  the  anterior  margin  are  a  little  more  ad- 
vanced than  the  middle  or  rostral  tooth,  and 
are  placed  nearer  to  the  spine  of  the  antero- 
lateral angle  than  to  this  tooth.  The  nnuirgin 
of  the  front  is  sigmoid  between  the  apex  of 
the  lateral  teeth  and  the  bottom  of  the  oca- 

FIG.  6.-LEP.WA  8CUTELLATA.  ^^^  ^^^^^  ^^  ^j^  ^^^^  j^  ^^^  ^j^^  COnCaVC 

line  which  forms  the  margin  of  the  rostral 
tooth;  at  the  point  where  the  lines  meet  there  is  a  very  small  notch. 
The  carapace  is  broader  than  long,  straight  on  the  median  line,  and 
strongly  curved  laterally. 

The  carapace  of  a  female  from  Pensacola,  Florida,  measures  16.5 
nun.  long  and  19.6  mm.  wide.  The  eye-stalks  are  4  mm.  long  and  3.4 
mm.  wide. 

An  examination  of  the  stomach  of  a  specimen  taken  near  Morris 
Cut,  opposite  Miami,  Florida,  disclosed  the  sette  of  Annelids,  the  skin 
of  a  very  small  Synapta  with  some  anchor  plates  still  present,  and 
parts  of  the  flagellsB  of  some  small  Crustacea. 

The  type  locality  of  the  species  called  Albunea  scuteUata  by  the 
earlier  authors  will  probablj^  never  be  known.  When  Stimpson 
erected  the  genus  Lepidopa  by  separating  AlbuneOu^  he  placed  in  it  two 
species  from  the  island  of  St.  Thomas,  West  Indies.  The  species  with 
the  more  .  rectangular  eye-stalks  he  very  properly  identified  with 
AUyunea  scutdlata  of  Desmarest,  Edwards,  and  others.  This  identifi- 
cation he  could  not  have  verified  nor  can  we  at  this  time  unless  the 
types  are  extant.  As  the  matter  stands  the  island  of  St.  Thomas  can 
be  recognized  as  the  type  locality  of  the  species.  The  specimens  in 
the  National  Museum  do  not  come  from  localities  nearer  St.  Thomas 
than  Florida,  and  it  follows  that  the  species  here  described  and  figured 
for  Z.  scutdlata  may  prove  to  be  new.  jigitizedbykjOOglC 
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REVIEW  OF   THE    SILUROID    FISHES  OR  CATFISHES 

OF  JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  Ldand  Stanford  Junior  University. 


In  the  present  paper  is  given  a  review  of  the  catfishes  or  JVema- 
tognathi  known  to  inhabit  the  waters  of  Japan.  The  paper  is  based 
on  the  collections  made  by  Messrs.  Jordan  and  Snyder  in  1900,  a 
series  of  these  specimens  being  placed  in  the  U.  S.  National  Musemn. 

Order  NEMATOGNATHL 

CATFISHES. 

Parietals  and  supraoccipital  confluent.  Four  anterior  vertebrae 
coossified,  and  with  ossicula  auditus  or  weberian  apparatus.  No 
mesopterygium.  Basis  cranii  and  pterotic  bone  simple;  no  coronoid 
bone.  Third  superior  pharyngeal  bone  wanting,  or  small  and  resting 
on  the  fourth;  second  directed  backward.  One  or  2  pairs  of  basal 
branchihyals;  2  pairs  of  branchihyals.  Suboperculum  wanting,  or 
modified  into  the  uppermost  branchiostegal.  Mesocoracoid  present. 
Premaxillary  forming  border  of  mouth  above,  except  in  one  family 
{Diplomystidse)^  in  which  the  maxillaries  also  bear  teeth.  Inter- 
clavicles  present.     No  scales.     Skin  naked  or  with  bony  plates. 

This  group  comprises  2  families,  Plotosidad  and  Siluridi»  among 
JapMinese  fishes. 

{vif^a^  thread;  yvd^og,  jaw;  from  the  maxillary  barbels  which  are 
always  present.) 

a.  Air  bladder  well  developed,  usually  simple  or  with  transverse  constructions,  lying 
free  in  the  abdominal  cavity.     Mouth  terminal,  teeth  villiform,  conical,  incisor 
or  molarlike;  intestines  short,  arranged  in  longitudinal  folds;  body  naked,  or 
with  1  series  of  lateral  plates;  diaphragm  membranous;  tip  of  scapular  process 
reaching  basioccipital. 
6.  Dorsal  and  anal  nearly  coextensive  with  the  caudal  portion  of  the  vertebral  col- 
umn; the  first  dorsal  short,  the  second  not  adipose,  united  to  the  caudal; 
opercle  present, 
c.  Gill  membranes  not  confluent  with  the  isthmus,  or  united  only  by  a  very 
narrow  strip;  gill-openings  broad;  2  dorsals,  the  first  short  and  with  spine 
in  front;  second  dorsal  long  and  joined  to  caudal;  anal  united  with  caudal; 
no  adipose  dorsal;  ventrals  many-rayed;  air-bladder  not  inclosed  in  bone. 

PLOTOSIDiE,  1. 
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66.  Doraal  short  or  wanting;  confined  to  the  abdominal  portion  of  the  vertebral 
column. 
d,  Opercle  well  developed  and  movable;  adipose  fin  normally  present;  gjll- 
openings  usually  wide;  caudal  vertebrae  not  oompressed,  the  neural  spines 
simple,  spine-like. 
dd.  Maxillary  reduced  to  a  rudiment,  the  intermaxillaries  only  forming  mar- 
gin of  upper  jaw SiLnuD^  2. 

Family  I.  PLOTOSID.E. 

Body  more  or  less  elongate  and  naked.  Front  of  head  with  at 
least  8  barbels.  Gill-openings  wide  and  the  gill-membranes  not  con- 
fluent with  the  isthmus,  or  only  narrowly  united.  Dorsals  2,  the  first 
short  and  with  a  spine  in  front,  the  second  long  and  joined  to  tiie 
caudal;  anal  long  and  confluent  with  caudal.  No  adipose  dorsal. 
Opercle  present  A  dentritic  post-anal  organ.  Air-bladder  not 
inclosed  in  bone. 

Sea  catfishes,  often  reaching  a  large  size,  and  confined  to  the  warm 
and  tropical  coasts  of  the  Indian  Ocean,  the  seas  about  the  Elast  Indies, 
and  Australia,  one  species  extending  its  range  eastward  to  Samoa. 

1.  PLOTOSUS  Lac^p^de. 

Hotoms  LAcArtDB,  Hist  Nat.  Poiss.,  V,  1803,  p.  130  {anguiUaris). 

Body  elongate,  thick  in  front,  and  the  tail  tapering.  Head  depre^^ 
and  covered  with  thin  skin;  snout  rounded  in  front;  eyes  small;  mouth 
transverse;  jaws  with  8  barbels;  conical  teeth  in  upper  jaw,  those  on 
the  mandible  mixed,  and  vomer  with  molar-like  teeth;  nostrils  far 
apart,  the  anterior  tubular;  9  to  12  branchiostegals.  Gill-openings 
wide,  the  gill-membranes  not  joined  to  the  isthmus.  Dorsals  2^  the 
first  short,  few-rayed,  and  with  a  spine  in  front,  and  the  second  very 
long,  many-rayed  and  like  the  anal,  confluent  with  caudal;  pectoral 
spines  developed;  ventrals  with  as  many  as  12  rays.  Air  vessel  mod- 
erate in  size  and  not  inclosed  in  bone.  A  dendritic  post-anal  organ. 
East  Indian  Seas,  from  Africa  and  India  to  Japan. 

{TtXoDtog^  floating.) 

I.  PLOTOSUS  ANQUILLARIS  (Lac6p6de). 

GIGI  (CATFISH),  SHIMAGIN  (STRIPED  CATFISH),  UMIGIGI  (SEA  CAT- 

FISH.) 

Ploto8U8  anguillaris  Lacj^pi^de,  Hist.  Nat  Poiss.,  V,  1803,  p.  130,  pi.  ni,  fig.  2; 
"Les  Grandes  Indes."-— ROppell,  Fische,  Neue  Wirbelthiere,  1837,  p.  76: 
Red  Sea.— Cantor,  Catal.  Malay.  Fish.,  1850,  p.  264;  Malayan  Peninsula.— 
Bleeker,  Ichthy.  Archipel.  Ind.  Prodrom.  Siluroid,  1858,  p.  314. — GCnthbs^ 
Cat.  Fish.,  V,  1864,  p.  24;  Pinang,  Sumatra,  Borneo,  Amoy,  Philippines, 
Fiji,  Marston  Bay.— STEiNDACHNERand  D(5dbrlein,  Fische  Japans,  IV,  1887, 
p.  287;  Tokyo,  Enoshima,  Inland  Sea,  and  Kagoshima. — Ibhikawa,  PreU 
Cat.,  1897,  p.  24;  Tokyo,  Izu. 
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l^iolosus  lineatus  yjuwvxi  and  Valenciennes,  Hist.  Nat.  Poise.,  XV,  1840,  p. 412; 
Ked  Sea,  Seychelles,  Malabar,  He  de  France,  Trinquemalo,  Pondicherry, 
Amboina,  Celebes,  Friendly  Islands,  Tahiti,  Macao,  Philippines. — Richard- 
son, Ichth.  China,  1846,  p.  286;  Canton.— Schleo EL,  Fauna  JaponicaPoiss.,« 
1846,  p.  228,  pi.  CIV,  fig.  3;  Nagaaaki.—BLEEKER,  Verhand.  Batav.  Genootsch., 
XXI,  1858,  pp.  4,  17,  57. 

Ploiosus  arab  &  Bleeker,  Atlas  Ichth.,  II,  1862,  p.  98,  pi.  xcv,  fig.  2  (several  fig- 
ures), founded  •on  *'36  (Silurus)  (d)  Arab  Boa  vel  Buja''  of  Forsk&l 
Descript.  Animal.,  1775,  p.  XVI.— Day,  Fishes  India,  I,  1878-88,  p.  483,  pi. 
cxii,  ^g.  4.— Day,  Fauna  Brit.  Ind.,  I,  1889,  p.  (XI)  113.— Kner,  Novara, 
Fische,  1865-67,  p.  300.— Day,  Fishes,  Malabar,  1865,  p.  195.— Klunzinqer, 
Verhand.  Zool.  Botan.  Geeellsch.,  1871,  p.  588. — Jordan  and  Snyder,  Proc. 
U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  340;  Tokyo.— Jordan  and  Snyder,  Annot 
Zool.  Japan,  III,  April  3,  1901,  p.  44;  Yokohama. 

Head  3|  in  length;  depth  5f ;  D.  I,  5-80;  A.  68;  P.  I,  10;  V.  12; 
width  of  head  about  li  in  its  length;  eye  2^  in  interorbital  space,  3  in 
snout,  7i  in  head;  pectoral  2  in  head;  ventral  2i. 

Body  elongate,  the  trunk  thickest  in  front,  compressed  laterally,  and 
the  tail  rather  long  and  tapering.  Head  large,  broad,  depressed;  when 
seen  from  above,  the  snout  is  broadly  rounded  and  flattened;  eyes 
small,  anterior  and  superior;  mouth  very  broad;  upper  jaw  produced; 
teeth  in  the  jaws  rather  few,  large,  coarse,  with  blunt  ends,*and  simi- 
larly formed  on  the  vomer  and  palatines;  lips  rather  thick,  fleshy  and 
with  small  laminated  folds  or  papillse;  8  barbels,  more  or  less  equal, 
and  distributed  as  2  nasals,  2  maxillaries,  and  4  mentals,  the  longest 
not  equal  to  half  the  head;  interorbital  space  concave  and  broad.  Gill- 
openings  large,  and  forming  a  fold  over  the  broad  isthmus.  Gill-rakers 
numerous  and  slender;  no  pseudobranchiae. 

Body  perfectly  smooth  and  naked. 

First  dorsal  high,  its  base  less  than  the  interorbital  space,  the  spine 
strong,  a  little  more  than  half  the  height  of  the  fin,  and  the  anterior 
edge  serrate  above;  second  dorsal  long,  of  uniform  height,  and  begin- 
ning between  the  origin  of  the  ventrals  and  that  of  the  anal;  anal  sim- 
ilar to  second  dorsal,  and  both  joined  to  the  caudal,  which  is  rounded 
behind;  pectorals  equal  to  first  dorsal,  the  spine  similar  to  that  of  the 
first  dorsal,  more  than  half  the  length  of  the  fin,  and  with  its  outer 
edge  serrate;  when  depressed  the  pectorals  do  not  reach  quite  to  the 
ventrals,  though  these  reach  past  the  anal.  The  lateral  line  is  well 
developed.     A  well-developed  dendritic  post-anal  organ. 

\0  VVc  an;  idfk^ljted  to  Mr.  E*lgur  1(.  Wiiili-,  id  i]w  AiiMtmiiaji  ^riii&euiiij  for  the  drttt^ 

[  publiaUion  of  tho  difff  rt^iil  piii'tH  nf  tln'  Fauiiii  JajHiiiifa.     Tht^^e  ary  tsB  follmvt*: 

le  1,  pp.  1-2(1,  1842;  DfH'ailefl  11,  111,  IV,  pp.  21-72,  1843;  Decades^  V,  VI,  pp. 

^112.  IS-W;  Det^flta  VII,  Mil,  IX,  pp,  M:i-172,  1M5:  Dix-Acte  X  to  XIV,  pp,  17H- 

>,  im\;  De<ia*ie  XV,  pp.  270-;l24,  tM5il. 

>'nit?  a|it?fili(*  namo  *trf}h  adojiti/d  l\v'  Blec*ker  from  ForfihiVl  was  an  ahltreviattiil 
I  of  thu  wnni  Amhk  or  lis  LtUin  LMpuviik*iil,  iitid  ^linuld  in  iiu  vviae  Ix?  i"uii£(triiixl 
i  m:baUfic  terrii. 
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Color  in  alcohol  brown,  pale  on  the  abdomen  and  lower  surface  of 
the  head;  along  the  upper  portion  of  the  sides,  a  narrow  pale  li» 
from  snout  above  eye  to  near  base  of  caudal  above,  and  from  below 
eye  another  similar  narrow  stripe  below  lateral  line  and  persisting  to 
the  posterior  portion  of  tail;  edges  of  second  dorsal,  caudal  and  anal 
blackish. 

Length  8i  inches. 

This  description  is  taken  from  a  specimen  from  Misaki.  The  species 
is  found  through  the  shore  waters  of  east  Africa,  Red  Sea,  southern 
Asia,  the  East  Indies  to  Polynesia  and  Japan. 

Our  many  specimens  from  Tokyo,  Misaki,  Wakanoura,  Mogi,  aod 
Nagasaki. 

This  species  is  very  abundant  along  the  shores  of  shallow  sandy  bap 
throughout  southern  Japan.  It  rarely  exceeds  a  foot  in  lengli).  It 
is  not  much  value  as  food,  and  its  sharp  spines  cause  it  to  be  detested 
by  the  fishermen.  Great  numbers  are  taken  in  the  shallow  bay  of 
Mogi  near  Nagasaki. 

{an<fuiUaru^  eel-like.)* 

Family  II.     SILURID^. 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates.  No 
true  scales.  Anterior  part  of  head  with  2  or  more  barbels,  the  base 
of  the  longest  pair  formed  bv  the  small  or  rudimentary  maxillary. 
Margin  of  upper  jaw  formed  by  premaxillaries  only.  Suboperculum 
absent;  operculum  present.  Dorsal  fin  usually  present,  short,  above, 
or  in  front  of  the  ventrals.  An  adipose  fin  usually  present.  Anterior 
ra^'s  or  dorsal  and  pectorals  usually  spinous.  Air  bladder  usually 
present,  large,  and  connected  with  the  organ  of  hearing  by  means  of 
the  auditory  ossicles.  Lower  pharyngeals  separate.  Species  numer- 
ous, mostly  in  fresh  waters,  the  large  subfamily  of  Ariin^  confined 
to  the  sea.     None  of  these  occur  in  Japan  proper. 

a.  Gill  membranes  free  or  forming  a  free  fold  acroBS  the  iBthmus,  rarely  joined  to  it; 
anal  fin  shorter  than  caudal  portion  of  vertebral  column. 
h.  Ariina:.  Nostrils  cla**e  together,  neither  with  a  barbel,  the  posterior  with  a 
valve;  teeth  on  the  palate;  caudal  forked  (s])ecie8  chiefly  marine). 
c.  Ix>wer  jaw  with  4  Imrbels;  palatine  teeth  fixed;  lx)th  jaws  with  teeth  above; 

gill-rakers  few,  5  to  25;  eyes  above  level  of  the  mouth Tachywrw^  2. 

hh.  Nostrils  remote  from  each  other. 

d.  SiLURiN.«.     Dorsal  and  adipose  fins  very  short,  if  present;  anal  very  long; 

ventrals  below  or  placed  behind  dorsals;  gill  membranes  entirely  separate. 

e.  Eye  situated  above  the  level  of  the  angle  of  the  mouth;  caudal  rounded; 

adipose  tin  none;  barbels  four;  spinous  dorsal  small POratiltinUy  3. 

dd.  BACfRis^^  Dorsal  fin  short,  placed  anteriorly  on  the  trunk,  in  advance  of 
ventrals;  adipose  fin  well  developed,  sometimes  short;  anal  short,  or  of 
moderate  length;  gill  membranes  not  confluent  with  the  skin  of  the 
isthmus,  with  free  posterior  margin. 


Digiti 


ized  by  Google 


NO.  1338.  JAPANESE  CA  TFISHEJS^ JORDAN  AND  FO  WLER,  901 

/.  Adipose  fin  not  adnate,  free  behind,  as  in  Anieiurus;  mental  barbels  as 
usual,  the  median  pair  not  notably  distant. 
g.  Anal  rays  20  to  25. 
k.  Caudal  fin  deeply  forked;  upper  surface  of  head  bony  and  granu- 
lated, the  skin  covering  the  bones  being  very  thin . .  Fluridraco,  4. 
hh.  Caudal  fin  subtruncate;  upper  surface  of  head  covered  with  thick 

smooth  skin,  concealing  the  bones PseudobagmSy  5. 

gg.  Anal  rays  14  to  17;  eyes  very  small;  head  covered  with  soft  skin; 

caudal  deeply  forked LeiocamB,  6. 

ff.  Adipose  fin  adnate  to  the  back  and  connected  with  the  caudal;  caudal 
rounded;  median  mental  barbals  far  apart;  Ixxly  elongate;  head 
small,  smooth  above;  dorsal  well  forward lAobagruSf  7. 

2.  TACHYSURUS  Lac6p6de. 

Tachymrus  liActFkDEj  Hist.  Nat.  Poiss.,  1803,  p.  151,  pi.  v,  fig.  2  {Sinerms), 
.-lniM«  CuviKR  and  Valenciennes,  Hist.  Nat.  Poiss.,  XV,  1840,  p.  52,  in  part, 

not  the  **chef  de  file"  or  type  {graiidicassiSf  ariuSj  etc.;  restricted  to  Pime- 

loduH  arms  by  Bleeker  in  1S6S  =TachysuriL8). 
Ariodes  MItller  and  Tboschel,  Horse  Ichthyol.,  Ill,  1849,  p.  9  (arenarius^  etc.) 

{=Tachysuru8). 
Pseudarius  Bleeker,  Ichth.  Archipel.  Indi.  Prodrom.  Siluroid.,  1858,  p.  91 

{Pimelodus  arius;  grandicams  being  regarded  as  type  of  Arius. ) 

Body  more  or  less  elongate,  subterete.  Head  armed  with  a  bony 
shield  above,  behind  which  projects  an  occipital  shield,  another  smaller 
crescent-shaped  shield  at  the  base  of  the  dorsal  spine,  these  processes 
and  bones  exposed  or  covered  with  very  thin  skin,  and  the  bones  on 
top  of  the  head  together  with  the  occipital  process  granular;  skull 
with  a  fontanelle;  eyes  with  a  more  or  less  free  orbital  margin;  mouth 
not  large,  the  upper  jaw  the  longer;  teeth  in  jaws  villiform,  more  or 
\ejss  granular,  in  a  band  in  each  jaw;  palatine  patches  of  teeth  granu- 
lar, without  a  backward  projecting  angle  on  the  inner  margin,  and 
never  movable;  barbels  G  (no  nasal  barbels),  close  together,  the  poste- 
rior with  a  valve;  maxillary  barbels  usually  short  and  terete  or  some- 
what compressed.  Gill  membranes  not  forming  a  free  margin  across 
the  isthmus.  Skin  smooth,  naked,  except  on  the  head  above.  Dorsal 
fin  short,  in  front  of  ventrals  with  a  pungent  spine;  adi|X)se  fin  well 
developed,  posteriorly  free;  caudal  fin  deeply  forked;  anal  fin  short: 
pectorals  each  with  a  spine;  ventral  rays  six.  General  color  brown 
with  blue  reflections. 

Marine  catfishes.  The  species  abundant  on  sandy  shores  in  the 
tropical  seas,  never  about  coral  reefs.  "  None  of  them  occur  in  Japan 
proper. 

(raxvg,  swift;  ovpd^  tail.) 

a  The  generic  name  Ariuji  may,  however,  properly  \ye  retaine<l  for  Ariua  graiidicamSy 
Valenciennes* 8  '*chef  de  file"  or  type,  thuH  replacing  Xelumiiy  although  the  name 
Arius  ifl  derived  from  an  Indian  name  Ari. 
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2.  TACHYSURUS  MACULATUS  (Thunbcrg). 

SiluTus  maculatns  Thunberg,  Vet.   Acad.   Nya.  HandL,  XIII,  1792,  p.  31,  pi.  i, 

fig.  1;  Japan. 
Arius  maculatus  GI^nthkr,  Cat.  Fish.  Brit.  Mus.,  V,  1864,  p.  166. 
Tachymrus  maculatus  Jordan  and  Snyder,  Annot,  Zool.  Japan,  III,  April  3, 

1901,  p.  45;  no  locality. 
J^lurus    oc^aius    Bloch    and    Schneider,    Syst.   Ichth.,    1801,   p.    379    (after 

Thunberg). 
AriMS  ocellatus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XV,  1840,  p.  104 

(after  Bloch  and  Schneider). 
AriiLs  ocellaius  Bleeker,  Verhandl.  Batavia,  Genootsch.  Kunst.  Wetensch.,  XV, 

1853,  pp.  30  and  51. 
Pimelodug  arius  HAMiLTON-BucnANAN,  Fishes  of  Ganges,  pp.  170,  376;  Ben^l. 
Arius  arius  Cuvier  and  Valenciennes,  Hist,  Nat  Poiss.,  XV,  1840,  p.   102; 

Pondicherry. 
Arius  gagorides  Bleeker,  Verh.  Bat.  Gen.,  XXI,  Silur.,  p.  42;  East  Indies. 
Arius  chondroptm/gioid^s  Bleeker,  Verh.   Bat.  Gen.,  XXI,  Silur.,  p.  44;  East 

Indies. 
Arius  angukUus  Bleeker,  Verh.  Bat.  Gen.,  XXI,  Silur.,  p.  44;  East  Indies. 
Arius  Iieckeli  Bleeker,  Verh.  Bat.  Gen.,  XXI,  Silur.,  p.  44;  East  Indies. 
Pseudarius  homeerms  Bleeker,  Atl.  Ichthy.  Silur.,  p.  36,  pi.  xix;  Borneo. 

Head  3|  to  3i  in  length;  depth  4|  to  5;  D.  I,  7;  A.,  20  to  22;  P.  I, 
10.  Head  rather  broader  than  high,  its  greatest  width  f  to  f  ita 
length;  band  of  intermaxillary  teeth  is  six  times  as  long  as  broad; 
teeth  on  the  palate  granular,  in  two  separate  semiovate  patches;  max- 
illary barbels  considerably  shoiler  than  the  head;  occipital  process 
granulated,  subtriangular,  scaroelj'  longer  than  broad.  Dorsal  fin 
higher  than  body;  its  spine  strong,  serrated  along  both  edges,  and  it 
is  contained  1 J  to  If  in  the  head;  adipose  fin  rather  shoiiier  than  dor- 
sal; pectoral  f  to  |  the  length  of  the  head,  and  its  spine  nearly  as 
long  as  that  of  the  dorsal  fin.  Adipose  fin  with  a  large  black  spot. 
(Giinther.) 

East  Indies  and  China,  only  known  from  Japan  in  the  record  of 
Thunberg,  which  was  probably  made  at  Miyako  Island  in  the  Riukiu 
archipelago. 

The  synonymy  above  given  is  compiled  from  authors  and  needs 
verification. 

{mdculatm^  spotted.) 

3.  PARASILURUS  Bleeker. 

GlanxA  Agassiz,  Proc.  Amer.  Acacl.,  1856,  p.  333  (arigtotelis).     (Name  preoccupied 

by  Glanis  Gronow,  1854.) 
Parasilums  Bleeker,  Neclerl.  TydvSchr.  Dierk.,  1863,  p.  114  {asottis). 

Body  elongate,  the  profile  of  the  back  almost  horizontal.  Head 
depressed  and  covered  with  soft  skin;  eyes  anterior  and  su})cutaneous; 
mouth  broad,  transverse;  barbels  4,  two  very  long  maxillaries  and  2 
short  mentals;  teeth  cardiform  or  villiform,  in  broad  bands  in  the 
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jaws  and  on  vomer;  no  teeth  on  palatines.  Gill  opening  wide,  not 
confluent  with  the  isthmus,  and  narrowly  joined  together.  Dorsal 
small,  without  spine,  and  anterior;  adipose  fin  absent;  anal  more  or 
less  united  with  the  caudal,  very  long;  pectorals  with  spine;  ventrals 
behind  dorsal.  Air  bladder  not  inclosed  in  bone.  Fresh-water  Silu- 
roids  found  in  India,  East  Indies,  China,  and  Japan. 

This  genus  is  very  close  to  SilHrttH  and  distinguished  chiefly  by  the 
number  of  Tmrbels,  which  are  6  in  that  genus.  The  preoccupied  name 
Olanis^  based  on  the  species  of  this  genus  found  in  Greece  {Glanh 
aristoteliH)^  is,  as  Garman  has  shown,  a  synonym  of  the  later  Para- 
sihirus, 

(Ttapd^  near;  Silur^is.) 

3.  PARASILURUS  ASOTUS  (Linnaeus). 
NAMAZU  (MUD-FISH). 

fSUunis  asotas  LiNNiWrs,  Syst.  Nat.,   10th  ed.,  1758,  p.  501;  Asia. — ^Bloch  and 

Schneider,  iSyst.  Ichth.,  1801,  p.  378. — Basilkwsky,  Nouv.  M^m.  Soc.  Nat. 

Mo8.,  X,  1856,  p.  240,  pi.  iii,  fig.  4;  Pechili,  China.— GPnther,  Cat.  Fish. 

Brit.  Mus.,  V,  1864,  p.  33;  Japan,  China.— Ishikawa,  Prel.  Cat.,  1897,  p. 

23;  Tokyo,  Suwa,  Mino,  Hikone. 
jStiunw  joponiciz*  ScHLBOEL,  Fauna  Japonica,  Pise.,  1846,  p.  226,  pi.  civ,  fig.  1; 

Higo,  Sateuma,  Nagasaki. — Bleeker,  Verhandel.  Batavia  Genootsch.  Kunst. 

Wetensch.,  XXV,  1^53,  pp.  30  and  51. 
SUuru*  ajiotus  Steindachnbr  and  Doderlein,  Denk.  Akad.  Wissensch.,  LIII, 

1887,  p.  287;  Tokyo.— Sauvage,  Bull.  Soc.  Philomat.  (Paris)  1883,  p.  2;  Lake 

Biwa. 
Parasilurus  asotus  J OKDA^  &ni\  Snyder,  Check  List,  p.  45;  Yokohama,  Lake  Biwa. 

Head  ^  in  length;  depth  6J;  D.  6;  A.  78;  P.  1, 13;  V.  12;  width  of 
head  two-thirds  its  length;  eye  about  9  in  head;  2i  in  snout;  5  in  inter- 
orbital  space;  pectoral  If  in  head;  ventral  2i. 

Body  elongate,  the  trunk  deepest  in  front,  compressed  latemlly,  and 
the  tail  long  and  tapering.  Head  moderate,  broadly  depressed;  when 
viewed  from  above  the  snout  is  broadly  rounded  and  flattened;  eyes 
small,  lateral,  and  anterior;  mouth  very  broad  and  superior,  the  man- 
dible projecting;  teeth  sharp,  in  broad  villiform  bands  in  the  jaws  and 
on  vomer  and  palatines;  lips  rather  thin  and  smooth;  nostrils  rather 
far  apart,  the  anterior  in  a  small  tube;  barbels  4,  2  ver}'^  long  max- 
lUaries  and  2  short  mentals;  interorbital  space  very  broad,  elevated, 
and  flattened  in  the  middle.  Gill-openings  large,  very  narrowly 
jointed,  and  separate  from  the  very  broad  isthmus.  Gill-rakers  few 
and  rather  short;  no  pseudobranchiaj. 

Body  perfectly  smooth  and  naked. 

Dorsal  a  little  shorter  than  the  venti'al  and  inserted  just  before  the 
tip  of  the  pectoral;  anal  very  long,  united  with  the  caudal  behind,  of 
uniform  height,  and  its  origin  much  l)efore  the  middle  of  the  length; 
oectoral  spine  stout,  both  edges  with  strong  denticulations,  and  about 
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three-fifths  the  length  of  the  fin;  pectorals  not  reaching  the  ventrals, 
which  are  shorter  and  reach  beyond  the  origin  of  the  anal;  tail  slightly 
emarginate,  the  lobes  distinctly  rounded  and  the  upper  projecting  a 
little. 

Lateral  line  present.     Anal  papilla  present. 

Color,  in  alcohol,  brown,  the  middle  of  the  back  darker;  lower  sur- 
face of  the  head  and  the  abdomen  whitish. 

Length  lOi  inches. 

This  description  from  a  specimen  from  Tokyo,  collected  by  K.  OtakL 

China  and  Japan,  our  specimens  from  Tokyo,  collected  by  K.  Otaki, 
Nugata,  Morioka,  Tana  River,  Kawatana,  Sendai,  Ichinoseki,  Chi- 
kugo  River  at  Kurume,  Tsuchiura,  Lake  Biwa  at  Matsubara,  and 
Formosa. 

This  large  cattish  is  very  common  in  all  the  streams  of  middle  and 
southern  Japan,  reaching  a  length  of  2  or  3  feet.  It  is  largely  used 
as  food.  The  Japanese  species  {lhr(wUurmJ(ip<micuii)  is  considered 
by  authors,  doubtless  correctly,  as  identical  with  Para^lnru^  a4$oiuJi^  a 
species  widely  distributed  i?i  eastern  Asia. 

{asotus^  a  sot.) 

4.  FLUVIDRACO  Jordan  and  Fo^wler. 
Fluvidraco  Jordan  and  Fowler,  new  j»enu8  {ransonnetii) . 

This  genus  is  close  to  pHeudobmjrus^  differing  in  the  deeply  forked 
caudal  and  in  having  the  top  of  the  head  rough  and  gi-anulated,  the 
covering  skin  being  very  thin.  Rivers  of  Japan  and  China.  The 
"Yellow  Dragon"  of  VAxnioii^  l^^luvidraco  fxdvid/raco  (Richardson), 
seems  to  belong  to  this  genus. 

(Jluvius^  river;  draco ^  dragon.)  I 

a.  Outer  edge  of  pectxjral  spine  without  serrationF;  bony  occipital  bridge  and  hume-        ^ 

ral  processes  granulate  and  covered  with  thin  skin;  anal  rays  20. -raw«<mne<i,  4. 

aa.  Pectoral  spine  strongly  serrated  (along  both  edges?);  head  granulated  above; 

anal  rays  23 nudicep%^  5. 

4.  FLUVIDRACO   RANSONNETII    (Stelndachner). 

PseudobagruH  rajwonnetu  Steindachner,  Fische  Japans,  IV,  1887,  p.  287;  Osaka. — 

Jordan  and  Snyder,  Annot.  Zool.  Japan,  III,  1901,  p.  44. 
Pseudobafp-wi  fulridraco  Ishikawa,  Prel.  Cat.,  1897,  p.  23  (not  of  Richardson); 

I^ke  Biwa,  Hikone,  Yamashiro,  Tosa;  Katsuura  R. 

Head  4i  in  length;  depth  0;  D.  I,  7;  A.  20;  P.  I,  7;  V.  6;  width  of 
head  IJ  in  itj^  length;  eye  5  in  head;  li  in  snout;  2i  in  interorbital 
space;  pectonil  1^;  ventral  a  little  more  than  half  the  head. 

Body  elongate,  compressed.  Head  broad,  depressed;  snout  broad, 
obtuse,  depressed,  and  flattened  above;  eye  moderate,  anterior  lateral, 
and  more  or  less  covered  with  the  skin  of  the  head;  mouth  very  broad, 
transverse,  and  its  width  about  2$  in  the  head;  teeth  in  broad  villiform 
bands  in  the  jaws,  and  the  roof  of  the  mouth  also  with  a  broad  trans- 
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verse  Imnd;  8  l>arbels,  the  nasals  and  median  mentals  alx)ut  equal, 
shorter  than  the  outer  mentiils;  which  are  not  as  long  as  the  maxil- 
laries,  the  latter  reaching  l)eyond  the  gill-openings,  and  all  of  the 
mentals  rather  evenly  distributed;  lips  moderately  thick;  interorbital 
space  broad,  flattened,  and  very  slightly  elevated;  anterior  nostrils 
tubular  and  in  a  shallow  depression.  Gill-openings  large,  the  mem- 
brane deeply  notched  and  forming  a  free  fold  across  the  isthmus;  the 
isthmus  broad.     Gill-i"akers  narrow,  3+9. 

Body  smooth,  top  of  the  head  smooth,  the  occipital  process  and  the 
plate  in  front  of  the  spinous  dorsal  finely  striate  or  gmnular;  humeml 
process  finely  granular. 

Origin  of  dorsal  in  advance  of  tip  of  pectoral  spine,  its  spine  long, 
sharp,  smooth,  and  shorter  than  the  longest  rays;  base  of  anal  long,  and 
its  origin  nearer  the  posterior  margin  of  eye  than  tip  of  cuudal;  caudal 
shorter  than  head,  deeply  forked,  the  lobes  somewhat  pointed,  and  the 


Fig.  1.— Fluvidbaco  bansonnetii. 

upper  the  longer;  pectoral  equal  to  head  without  snout,  the  spine 
smooth,  except  along  its  posterior  edge,  which  is  armed  with  strong 
recurved  teeth;  venti*als  broad  and  reaching  origin  of  anal;  adipose  fin 
long,  though  less  than  the  base  of  the  anal,  and  its  posterior  edge  not 
adnate  and  not  extending  beyond  posterior  tip  of  anal,  its  form  nmch 
as  in  Ameiurus.     Anal  papilla  developed.     Lateral  line  present. 

Color  brown,  darker  above,  the  abdomen  and  lower  surface  of  the 
head  pale  or  whitish;  the  edges  of  the  dorsal,  anal,  caudal,  pectorals, 
and  ventrals  broadly  blackish. 

Length  5f  inches. 

Rivers  of  Japan,  common  southward.  Our  specimens  are  from 
Waka  River,  near  Wakanoura,  Tsuruga,  Matsubara  on  Lake  Biwa, 
Ijake  Yogo  in  Mino,  the  Yodo  River  in  Osaka,  and  Nagoya  in  Owari, 
the  last  from  the  collection  of  K.  Otaki. 

(Named  for  Baron  Ransonnet,  who  obbiined  the  .s^l^®(^f(^s  ar Osaka.) 
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5.  FLUVIDRACO  NUDICEPS  (Sauvage). 

Psetidobagrus  nudiceps  Sauvage,  Bull.  Soc.  Philomat.,  1883,  p.  2;  Lake  Biwa. 

The  original  description  is  as  follows: 

D.  I,  6;  A.  23;  P.  I,  7.  Longueur  de  la  t6te  contenue  cinq  fois  dans  la  longueur 
totale;  dessus  de  la  t^te  oeseux,  granuleux;  processus  occipital  plus  long  que  large, 
etroit;  os  basilaire  triangulaire,  aussi  long  que  le  processus  occipital,  partag*'  par  une 
suture  transverse.  Borsale  plus  haute  que  le  corps;  6pine  dentek'e,  aus?i  longue  que 
la  t^'te,  sans  le  museau,  f'ipine  pectorale  la  meme  longueur  que  Vc^pine  dorsale,  de 
m<3nie  longueur  que  celle-ci,  tr^  fortement  dentelC»e.  Adipeuse  de  m^me  longueur 
que  Tanale.  Dents  du  palais  suivant  une  l>ande  r^trecie  au  milieu;  barbillons  maxil- 
laires  sY'tendant  jusqu'aux  pectorales.     Longueur,  0,090. 

This  species  is  near  Fluvidraco  fulridrdCf)  (Richardson),  of  the 
streams  of  Canton.  It  is  also  near  Fhmldraco  ran^onnetil^  and  may 
even  be  the  same.  There  is  no  evidence  that  Fluvidraco  fidi^draco 
occurs  in  Japan. 

(inuhi^^  naked;  cejyn^  head.) 

8.  PSEUDOBAGRUS  Bleeker. 
Psmdobagrus  Bleeker,  Act.  Soc.  Sci.  Indo-Nederl.,  VII,  1860,  p.  87  (aurantiacus). 

Body  moderately  elongate.  Head  broad  and  depressed,  covered 
above  by  moderately  thick,  smooth  skin;  eyes  moderate  or  rather 
small;  snout  broad,  obtuse;  mouth  broad,  transverse,  and  with  bands 
of  villiform  teeth  in  the  jaws;  a  continuous  transverse  band  of  teeth 
on  the  roof  of  the  mouth;  nostrils  remote,  the  anterior  usually'  in  a 
small  tube;  8  barbels,  the  maxillaries  the  longest,  and  the  mentals 
more  or  less  evenly  distributed.  Dorsal  fin  short,  with  5  to  7  rays, 
and  like  the  pectoral  with  a  stout  spine;  caudal  rounded  or  subtruncate; 
anal  with  20  or  more  mdii;  ventrals  broad,  with  6  rays. 

{tf^evd?^g  false;  Bagrus). 

6.  PSEUDOBAGRUS  AURANTIACUS   (Schlegel). 
GIGI;  GIBACHL 

Bagrus  aurantiacus  Schlegel,  Fauna  Japonk-a,  1846,  p.  227,  pi.  civ,  fig.  2;  Sat- 
suma,  Kuruma,  Higo. 

Pseudohagnis  aurantiacus  Bleeker,  Act.  Roc.  Sci.  Indo-Nederl.,  VII,  p.  85. — 
GfNTHER,  Cat.  Fish.  Brit.  Mus.,  V,  1864,  p.  85.— Sauvage,  Bull.  Soc.  PhiJo- 
mat.,  1883,  p.  2;  Lake  Biwa. — Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus., 
XXIII,  1900,  p.  340;  Tokyo;  Annot.  Zool.  Japan,  III,  April  3,  1901,  p.  44.— 
Isiiikawa,  Prel.  Cat.,  1897,  p.  22;  Tokyo,  Chichibu,  Suwa,  T^:aLake. 

PseuMHigrustokiejms'DoiyERLEiSf  Fische  Japans,  IV,  1887,  p.  288;  Tokyo. — Jordan 
and  Snyder,  Annot,  Zool.  Japan,  IT,  April  3,  1901,  p.  45. 

Head,  5^  in  length;  depth,  7;  D.  I,  7;  A.,  20;  P.  L,  7;  V.,  6;  eye, 
4i  in  interorhital  space;  width  of  mouth,  2  in  head;  pectoral,  H  in 
head;  ventral,  2. 

Body  elongate,  with  rather  uniform  depth,  the  tail  strongly  com- 
pressed. Head  broad,  depressed;  snout  short,  bluntly  rounded  when 
viewed  from  above  and  projecting  beyond  the  mandible;  the  width  of 
the  head  is  less  than  its  length;  eyes  small,  laterally  superior,  andcov- 
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ered  with  thin  skin;  jaws  with  broad  hands  of  villiforni  teeth,  also  on 
the  palate  in  a  broad  transverse  band;  lips  moderately  thick  and 
slightly  papillose;  nasal  and  median  mental  barbels  about  equal,  about 
half  the  length  of  the  maxillary  pair,  which  latter  are  much  longer 
than  the  outer  mentals,  though  considerably  shorter  than  the  length 
of  the  head;  the  mental  barbels  are  all  rather  evenly  distributed,  the 
median  pair  slightly  farther  apart  than  either  is  from  the  outer,  the 
interorbital  space  is  broad,  elevated,  and  flattened;  anterior  nostrils 
tubular  and  in  a  shallow  pit.  Gill  openings  large,  the  gill  membrane 
deeply  notched  and  forming  a  free  fold  across  the  isthmus;  isthmus 
broad.     Gill  rakers  narrow,  3+7. 

Body  smooth;  top  of  the  head  smooth;  humeral  process  finely  gran- 
ular. 

Origin  of  dorsal,  above  the  tip  of  pectoral,  its  spine  sharp  and  half 
the  length  of  the  dorsal;  anal  base  rather  long;  caudal  truncate,  its 
edge  rounded,  very  slightly  emarginate,  and  with  the  two  lobes  rounded, 
the  upper  slightly  the  longer;  adipose  dorsal  much  shorter  than  anal 
and  ending  before  tip  of  anal;  pectoral  with  robust  roughened  spine, 
the  inner  edge  with  large  teeth,  falling  short  of  the  end  of  the  fin; 
ventral  broad,  behind  dorsal  and  reaching  almost  to  the  origin  of  the 
anal.  Anal  papilla  well  developed.  Lateral  line  well  developed  and 
superior  in  front;  head  with  a  number  of  pores. 

Color  brown,  dark  above,  clouded  with  deep  brown,  the  abdomen 
and  lower  surface  of  the  head  pale  or  whitish. 

Total  length  9^  inches. 

This  description  from  our  largest  specimen  taken  in  the  Kitakami 
River. 

This  species  is  abundant  in  the  streams  throughout  most  of  the  islands 
of  Japan,  our  specimens  from  Tokyo,  Kinu  River  at  Utsunomiya, 
Tana  Kiver  at  Tachikawa,  Tsuchiura,  and  Kitakami  River  at  Morioka. 
It  is  often  spitted  on  sticks,  roasted,  and  sold  cold  in  the  shops  and 
eating  houses.  It  rarely  exceeds  a  foot  in  length.  The  Paeudobag^nts 
tokien&is  of  Ddderlein  seems  to  be  identical  with  this  species,  as  the 
main  characters  in  which  it  was  supposed  to  differ  do  not  seem  to  be 
tangible. 

{aurantiaeuSj  orange-colored.) 

6.  LEIOCASSIS  Bleaker. 

Leiooassis  Bleeker,  Ichthy.  Archipel.  Indi.  Prodroin.  Siluroid,  1858,  p.  139 
{poecUopteru8), 

The  upper  jaw  the  longer;  eyes  below  the  skin;  no  free  circular  fold 
round  the  orbit;  no  movable  labial  teeth;  teeth  on  the  palate  in  a  con- 
tinuous band;  barbels  8.  Dorsal  short,  with  7  rays,  with  denticulated 
pungent  spine,  the  teeth  not  projecting  upward;  anal  short,  with  less 
than  20  rays;  caudal  forked;  ventral  with  six  rays.     East  Indies  and 
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7.  LEIOCASSIS  LONGIROSTRIS  (GUnthcr).  " 

Liocassis  lonffirostris  Gunther,  Cat.  Fish,  V,  1864,  p.  87;  Japan. 
Leiocams  longirostris  Jordan  and  Snyder,  Annot.   Zool.  Japan,  III,  April  3, 
1901,  p.  44;  Japan. 

Head  3|  in  length;  depth  5;  D.  I,  7;  A.  17;  R  I,  9;  V,  6;  B.  8; 
interorbital  space  2  in  snout;  more  than  3  in  head,  least  depth  of  tail 
a  little  more  than  i. 

Trunk  slightly  compressed,  the  tail  elongate,  tapering.  Head  as 
high  as  broad,  with  the  crown  compressed,  the  sides  obliquely  sloping 
outward;  snout  much  produced  and  conical,  so  that  the  mouth  is 
about  midway  between  the  eye  and  end  of  the  snout;  eyes  very  small, 
without  free  circular  eyelid,  and  much  nearer  the  extremity  of  the 
snout  than  the  end  of  the  operculum;  cleft  of  the  mouth  transverse, 
entirely  at  the  lower  side  of  the  snout;  teeth  villiform,  in  bi*oad 
bands,  the  intermaxillary  band  4  times  as  broad  as  long,  and  the 
vomerine  band,  which  is  immediately  behind,  nearly  as  broad  and 
long  as  the  former;  the  posterior  nostril  nearer  to  the  eye  than  to  the 
extremity  of  the  snout,  and  its  barbel  is  slender,  not  much  longer 
than  the  eye;  the  anterior  nostril  is  in  the  upper  lip  in  front  of  the 
maxillary  barbel;  maxillary  and  mandibular  barbels  small;  upper  side 
of  the  head  only  slightly  granulated,  the  median  fonticulus  does  not 
extend  to  the  base  of  the  occipital  process,  the  latter  finely  granu- 
lated, arrow-shaped,  twice  as  long  as  broad,  and  below  the  skin  it 
extends  on  to  the  basal  bone  of  the  dorsal  spine,  which  is  elongate, 
triangular,  and  finely  granulated;  a  skinny  space  between  the  basal 
bone  and  the  granulated  part  of  the  occipital  process;  opercles  cov- 
ered with  skin.  The  gill-membranes  are  separate  nearly  to  the  front 
of  the  isthmus. 

Dorsal  spine  strong,  not  much  shorter  than  the  head;  its  serrature 
behind  does  not  point  either  downward  or  upward,  but  is  vertical  to 
the  spine,  and  as  long  as  and  terminates  in  the  same  vertical  with  the 
adipose  fin;  caudal  deeply  forked;  pectoral  spine  somewhat  stronger 
and  shorter  than  that  of  the  dorsal  fin;  the  ventrals  extend  somewhat 
beyond  the  origin  of  the  anal.  The  free  portion  of  the  tail  between 
adipose  and  caudal  fin  equals  the  base  of  the  adipose  fin,  and  is  a  little 
less  than  i  the  total  (without  caudal).  Humeral  process  of  modei'ate 
size,  pointed  behind;  mucous  cavity  in  the  axil  with  2  foramina. 
Length  23  inches. 

Japan;  collection  of  Mr.  Jamrach.     (Gunther.) 

This  species  was  not  seen  by  us,  and  may  possibly  not  be  really 
Japanese. 

{lo7igu8^  long;  rostruniy  snout). 
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7.  LIOBAGRUS  Hilgendorf. 

Liobagrus*t  Hiluendokf,  Sitzungs.  Geeellach.  naturforsch.  Freund.,  Berlin,  1878, 
p.  1  (relnii). 

Body  elongate  with  compressed  tail  and  rounded  caudal.  Head 
broad  and  depressed;  top  of  head  smooth,  and  the  humeral  process 
smooth;  eyes  small  and  covered  with  thin  skin,  anterior  in  position; 
snout  broad,  obtuse,  and  projecting;  teeth  only  in  jaws,  in  broad 
villiform  bands,  and  those  on  the  mandible  divided;  no  teeth  on  pala 
tines  and  vomer;  barbels  8,  the  median  mentals  widely  separated. 
Dorsal  fin  placed  anteriorly;  dorsal  and  pectoral  spines  smooth,  sharp, 
and  imbedded  in  the  skin;  adipose  tin  long  and  low,  joined  to  the 
caudal  as  in  N'otu7*m;  ventral  fins  small,  not  reaching  the  anal,  which 
has  15  rays. 

(A.fio^,  smooth,  Bagrm,) 

8.  LIOBAGRUS  REINI  HUgendorf. 

Liobagnis  reinii  Hiloendorf,  Sitzungs.  Gesellsch.  naturforsch.  Freund.,  Berlin, 
1878,  p.  1;  Southern  Japan. — Sauvaqe,  Bull.  Soc.  Philomat,  1883,  p.  2;  Lake 
Biwa. — Jordan  and  Snyder,  Annot.  Zool.,  Japan,  III,  1901,  p.  44. 

GnJ  Sp.r  IsHiKAWA,  Prel.  Cat.,  1897,  p.  23,  Nos.  414,  415,  416;  Toshima,  Iwa- 
shiro,  Kii. 

Head  4i  in  length;  depth  8;  D.  I,  6;  A.  16;  P.  I,  7;  V.  6;  width 
of  head,  li  in  its  length;  interorbital  space  3  in  head;  eye  2  in  inter- 
orbital  space;  caudal  equal  to  head. 

Body  elongate,  of  rather  uniform  depth,  and  the  tail  strongly  com- 
pressed. Head  broad,  depressed,  with  a  more  or  less  swollen  appear- 
ance above;  snout  short,  much  less  than  the  interorbital  space,  very 
broad  and  obtuse;  eyes  small,  superiorly  lateral,  and  covered  with 
thin  skin;  mouth  very  broad,  transverse,  and  about  equal  to  half  the 
length  of  the  head;  lips  moderate,  the  upper  jaw  projecting;  teeth  in 
a  single  broad  villiform  band  in  the  upper  jaw,  and  in  2  narrowly 

a  The  diagnosis  of  this  genus  and  species  is  as  follows:  *^Liobagrus  nov.  gen., 
Familie  Siluridse^  Gruppe  Bagrina.  Fettflosse  lang,  niedrig;  Dorealis  kurz,  mit  I 
stechenden,  ungesagten  und  6  weichen  Strahlen;  Analis  kurz;  Caudalis  abgerundet; 
Ventralis  mit  6  Strahlen.  Eight  Bartfaden.  Zahne  nur  im  Zwischen — und  Unter- 
kiefer,  als  Flecken  von  Hechelzahnen  auftretend,  keine  Vomer — und  Gaumenzahne 
(darauf  soil  der  Name  hindeuten).  Augen  unter  der  Haut,  ohne  Falte  darum. 
Kiemenhaut  bis  ganz  nach  vom  hin  frei. — Unter  den  durch  Fehlen  der  Gaunmen- 
zahne  verwandten  asiatischen  Bagrinengattungen  ist  Acrochordonichihys  durch  enge 
Kiemenoffnung,  Akygis  durch  ausgeschnittene  Schwanzflosse,  OZ^a  durch  mehr  als  20 
Analfitrahlen,  Branx^hiosteus  durch  hervorragenden  Unterkiefer  zu  unterscheiden. 
Die  amerikanischen  Gattungen  haben  J  strahlige  Bauchflossen.  lAobagruB  Reinii 
ap.  n.,  Br.  15,  D.  J,  A.  15,  P.  |,  V.  6.— 1  Exemplar,  9  cm.  lang,  von  Prof.  Rein  im 
Budlichen  Japan  aufgefunden.  Mit  den  hisher  bekannten  japanischen  Bagrinen, 
Pseudobagriis  aurarUiacus  Schl.  und  Liocassis  lanffirostris  Gunth.,  nach  Obigem  sicher 
nichtidentisch."  ^ 
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divided  similar  patches  on  the  mandible;  palatines  and  vomer  tooth- 
less; 2  nasal  barbels,  2  longer  maxillaries,  and  2  still  longer  outer 
mentals  which  are  about  equal  to  the  length  of  the  head;  inner  ment«l 
barbels  far  apart  and  much  shorter  than  the  maxillaries;  interorbital 
space  broad  and  more  or  less  flattened.  Gill  openings  large,  rather 
inferior,  and  the  membi'ane  with  a  deep  notch;  isthmus  broad;  bran- 
chiostegals  large. 

Body  naked  and  smooth;  top  of  head  smooth. 

Dorsal  beginning  before  the  tip  of  the  pectoral  spine,  a  little  nearer 
tip  of  snout  than  base  of  ventrals,  its  spine  smooth,  without  sen-ations, 
and  more  than  half  the  height  of  the  fin;  the  adipose  fin  Ls  long",  low, 
ascending  gradually  till  above  and  beyond  the  tip  of  the  anal,  and 
adnate  to  the  caudal  by  means  of  the  rudimentary'  i-ays  of  the  latter: 
origin  of  anal  a  little  nearer  the  tip  of  caudal  than  the  tip  of  .snooty 


Fig.  2.— Liobaqbus  bmni. 

and  well  separated  from  the  caudal;  caudal  truncately  rounded;  i>ei*- 
toral  spine  smooth,  sharply  pointed,  slightly  curved,  and  more  than 
half  the  length  of  the  fin,  which  is  equal  to  the  width  of  the  head,  ven- 
trals small,  beginning  beyond  tip  of  dorsal,  a  little  longer  than  the 
pectoral  spine,  and  not  reaching  the  anal. 

Length  3^  inches. 

This  description  from  a  specimen  from  Tsuj-ama. 

Southern  Japan,  our  specimens  from  Niigata  in  Echigo  (collected 
hy  Eitarolijima);  from  Tsuyama  and  from  Nagoya  in  Owari  (collected 
by  K.  Otaki). 

(Named  for  Dr.  Rein,  an  eminent  student  of  Japanese  hii^tory.) 

To  the  Ziohagrm  reini  probably  belongs  a  species  described  in 
manuscript  l)y  Dr.  Ishikawa,  under  the  vernacular  name  of  Akaza 
(red  thing). 

The  Ixxiy  comparatively  short  and  thick.  The  head  flattened,  rather  ^niall,  its 
width  3}  in  the  total  length  of  the  body;  its  depth  about  |;  its  length  SJ.  The 
ppines  stout;  the  pectoral  spine  straight,  situated  at  3J  in  the  distance  from  the 
snout  to  the  dorsal,  and  not  serrated,  and  with  a  groove  on  the  ventral  side.  The 
dorsal  fin  higher  than  long,  its  origin  is  midway  between  the  anal  and  tlie  snout,  its 
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spine  nearly  as  long  as  the  longest  dorsal  ray.  The  number  of  anal  rays  14.  The 
upper  jaw  projecting.  The  humeral  process  short  and  sharp.  Color:  Nearly  uni- 
form reddiah-brown,  with  numerous  spots,  the  ventral  surface  lighter  colored.  Small 
silnroid  fish  living  under  stones  and  rocks  in  rocky  streams,  attaining  the  length  of 
105  mm. 

Found  in  different  places  in  Hokkaido  and  in  the  Main  Island;  our  specimens  in 
the  Museum  are  from  Toshima  in  Hokkaido,  and  from  Iwashiro,  Owari,  Kii,  and 
from  Mimasaku.     {hhikawa,  MS. ) 

SUMMARY. 

ORDER  NEMATOGNATHI, 

Family  I.  pLoxosiDiE. 

1.  Plotosus  Lac^pMe. 

1.  anguUlaris  (Lac^pMe);  Tokyo,  Misaki,  Wakanoura,  Mogi,  Nagasaki;  in  the  sea. 

Family  II.  Silurid^. 

2.  Tachymrus  Lac^pMe. 

2.  maculcUus  (Thunberg). 

3.  ParcuUurus  Bleecker. 

3.  cuotwf  (Linnseus);  Tokyo,  Morioka,  Niigata,  Tana  R.,  Kawatana,  Sendai,  Ichi- 
noeeki,  Chikugo  R.,  Tsuchiura,  Lake  Biwa,  Formosa. 

4.  Fluvidraco  Jordan  and  Fowler. 

4.  rangonneiii  (Steindachner) ;  Wakanoura,  Tsuruga,  Lake  Biwa,  Lake  Yogo,  Yodo 
R.,  Nagoya. 

5.  nudiceps  (Sauvage). 

5.  F»etidobagru8  Bleeker. 

6.  aunuUiacwf  (Schlegel);  Tokyo,  Kinu  R.,  Tana  R.,  Tsuchiura,  Kitakami  R. 

6.  Leiocwufis  Bleeker. 
•  7.  lonffirodris  Giinther. 

7.  Liobagrun  Hilgendorf. 

8.  reini  Hilgendorf;  Tsuyama,  Niigata,  Nagoya. 
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NOTICE  OF  A  COLLECTION  OF  FISHES  MADE  BY  H.  H. 
BRIMLEY  IN  CANE  RIVER  AND  BOLLINGS  CREEK, 
NORTH  CAROLINA,  WITH  A  DESCRIPTION  OF  A  NEW 
SPECIES  OF  NOTROPIS  (N.  BRIMLEYI). 


By  Barton  A.  Bean, 

Assistant  ( Sirator,  Divmmi  of  Flshea. 


In  this  paper  is  given  a  list  of  a  few  fishes  from  a  little  known 
locality,  and  a  description  of  a  new  species  belonging  to  the  subgenus 
Ilydroplilox  Jordan.  It  diflfers  from  the  related  species  either  in  form, 
size  of  eye,  number  of  scales,  or  in  color.  On  a  whole  it  seems  to  be 
most  closely  allied  to  Notropis  coccogeniH  (Cope),  but  has  a  much  more 
elongate  body,  the  depth  being  contained  5^  times  in  the  standard 
length,  while  in  Cope's  species  it  is  contained  4i  times.  The  descrip- 
tion of  the  type,  which  is  presei*ved  in  the  National  Museum,  follows. 

NOTROPIS  BRIMLEYI,  new  species. 

Body  elongate,  rounded,  not  compressed  as  in  N,  coccogenis^  to  which 
it  seems  most  nearly  allied;  its  depth  is  contained  6i  times  in  the  length 
to  origin  of  middle  caudal  ra3-s;  mouth  moderately  oblique,  large,  the 
maxillary  extending  to  line  from  front  margin  of  pupil;  interorbital 
space  broad,  its  width  exceeding  diameter  of  eye;  jaws  about  equal. 
The  length  of  the  head  equals  \  of  the  total  length,  not  including 
caudal,  and  the  diameter  of  the  eye  is  contained  3i  times  in  length  of 
head,  slightly  exceeding  the  length  of  the  snout. 

Teeth,  2—4—4—2.  D.  9;  A.  9;  scalci^,  5'43  3;  eighteen  rows  of 
.scales  before  dorsal. 

Color. — Light  green  on  back,  top  of  head  darker;  lower  parts  silvery 
white;  a  dark  dorsal  stripe  from  head  to  tail;  a  plumbeous  band  from 
upper  angle  of  gill  cover  to  caudal,  where  it  broadens  and  extends 
to  top  of  caudal  peduncle;  a  dark  scapular  band;  upper  parts  with 
dark  punctulations;  scales  with  dark  edges;  anterior  portion  of  dorsal 
and  caudal  plain,  posterior  parts  black;  other  fins  plain. 

The  type  specimen  measures  3f  inches  in  length;  3i  inches  to  origin 
of  middle  caudal  rays.     It  was  collected  in  Cane  River,  October  4, 
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1902.  Two  cotyi)es  from  the  same  locality  measure  2}  and  2i  iiiche& 
Type  No.  50601,  U.S.N.M. 

Other  species  collected  are:  Notropis  arge  (Cope),  eleven  example^, 
2  to  4  inches  long,  Cane  River,  October  4. 

Rhiniehthys  cataractse  (Cuvier  and  Valenciennes),  two  specimens 
from  Boilings  Creek,  October  3,  1902.  H.  H.  Brimley  and  Franklin 
Sherman,  jr. 

Ilybopms  TcenUvckieiuU  (Rafinesque),  twenty-four  specimens  from 
Cane  River. 

Catiipostoina  anonwlum  (Rafinesque),  one  small  specimen  from  Cane 
River. 

CatoHtovius  comiiiersonti  (Lac^pede),  one  very  young  example  from 
Cane  River. 

CatoHtomus  nigricans  Le  Sueur,  one  specimen  from  Cane  River. 

Perclna  caprodcs  (Rafinesque),  one  very  fine  example  from  Cane 
River. 

Cottxis  ictaUyps  (Rafinesque),  nine  specimens  from  1  to  2i  inches  long, 
collected  in  Boilings  Creek,  October  3,  1902. 
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0]S^    THE  RELATIONS  OF  THE  FISHES  OF  THE   FAMILY 
LAMPRIDID^]  OR  OPAHS. 


By  Theodore  Gill, 

Associate  in  Zoology. 


Dr.  Boulenger,  in  the  third  number  of  his  suggfestive  and  valuable 
Notes  on  the  ClasHification  of  Teleostean  Fishes,  has  published  some 
novel  ideas  respecting  the  systematic  position  of  the  Opah.     He  has 
found  the  same  number  of  bones  in  the  scapular  arch  as  in  that  of 
normal  Acanthopterygians,  but  has  homologized  them  differently  from 
his    predecessors.     The   ''very  large   bone  to   which   the  pelvis  is 
attached"  is  designated  as  an  "  inf raclavicle "  and  homologized  with  a 
so-called  infraclavicle  of  Hemibranchiate  fishes.     A  compamtively 
small  bone  in  serial  relation  with  the  actinosts  or  "pterygials"  is 
identified  as  the  homologue  of  the  hypocoracoid  or  "coi-acoid"  of  ordi- 
nary Acanthopterygians.     There  would  then  be  only  three  actinosts  or 
^^pterygials,"  and  it  is  especially  remarked  that  the  foremost  of  these 
is  ''fused  with  "  the  hypercoracoid  or  '^  scapula."    As  a  result  of  these 
identifications.  Dr.  Boulenger  thinks  that  "all  difficulties  from  the 
systematic  point  of  view  disappear  at  once"  and  that  "the  Opah  must 
be  regarded  as  more  nearly  allied  to  the  Hemibmnchii  than  to  any 
other  group  of  fishes  with  which  we  are  as  yet  acquainted."    Conse- 
quently the  Opah  is  isolated  not  only  as  the  representative  of  a  dis- 
tinct family  {Lampridldw)^  but  an  independent  group  {Selenichthyes) 
of  a  new  suborder  {Catosteornt)^  which  includes  also  the  Ileinibranchii 
and  LoplwhraiichiL 

The  great  respect  and  admiration  1  have  for  Dr.  Boulenger's  work 
has  led  me  to  consider  very  carefully  the  grounds  for  the  determina- 
tions in  question,  but  I  find  greater  difficulty  in  accommodating  myself 
to  his  views  than  in  accepting  those  (or  nearly  those)  of  his  prede- 
cessors. Among  the  latter  was  William  Kitchen  Parker,  who  in  1868 
commented  on  the  structure  of  the  Opah  in  A  Monograph  of  the 
Structure  and  Development  of  the  Shoulder  Girdle  (p.  51).  His 
identifications  essentially  correspond  with  those  now  to  be  given, 
although  his  meaning  is  somewhat  obscured  by  the  curious  mode  of 
expression  to  which  he  was  addicted.     At  any  rate,  he  writes  that 
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''  the  coracoid  [hypocoracoid]  reaches  to  the  basal  line  below,"  and  it 
"seems  very  probably  to  have  had  originally  some  assistance  fromtn 
interclavicular  ossicle."  Parker  regarded  the  Opah  and  Dory  as 
"  most  aberrant  Scomberoids,"•^vith  atendency  toward  the  PlectoynathL 
The  difiSculties  of  the  homologization  of  the  shoulder   girdle  of 


pUbz^(Ss) 


(fts)pd 
(a4 )  ayr  _ 


ct  (e^) 


Fig.  1.— Shoulder  girdle  ok  lampris  guttata,  outer  vi 


am. 

c.  snprasoapula. 
in.  interscapula. 
ps.  ccunosteon  or  proncapula. 
hij.  hypercoracoid. 
ho.  hypocoracoid. 
(tc.  aotinosts  1-3. 
a/f.  autiuost  4. 
pis.  iM)st8c*apula. 
I^dr.  |ielvis. 
v.r.  ventral  rays. 


Botilenger. 
posttemporal  (ptic). 
supraclavicle  {sd.). 
clavicle  (cL). 
scapula  («c.) 
infraclavicle  (el.), 
pterygials  (ptr.). 
coracoid  (cor.) 
postclavicle  {pd.), 
pelvis  {pdv.). 
ventral  r»y8y;.r.^.^QQQg|^ 
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Lampris  inay  be  made  most  evident  and  the  explanation  for  other 
views  best  elucidated  by  the  reproduction  of  Dr.  Boulenger's  excellent 
illustration  of  the  shoulder  girdle  of  the  Opah.  The  names  given  are 
those  which  are  preferred  for  the  present,  and  the  equivalents  of  Dr. 
Boulenger  follow.  * 

With  these  identifications  the  structure  of  the  Opah  would  be  in 
conformity  with  that  of  most  acanthopterygians,  and  the  normal  num- 
ber of  bones  of  the  scapular  arch  would  be  realized. 

The  three  main  bones  of  the  arch  (coenosteon,  interscapula,  and 
suprascapula)  are  developed  essentially  a.s  usual,  and  as  to  them  there 
is  agreement  with  Dr.  Boulenger  except  as  to  general  morphological 
relations  and  nomenclature. 

The  actinosts  or  ^'pterygials,''  according  to  the  present  view  of 
homologies^  w^ould  also  be  realized.  The  almost  universal  numl)er  of 
four  would  thus  l)e  developed.  There  seems  to  me  no  more  difficulty 
in  considering  that  one  actinost  may  be  "synchondrosiall}^  united  with 
the  scapula"  (or  hypercoracoid)  than  that  another  should  be  coossified 
or  ''fused  with  "  it.  Consequently  the  complete  number  of  actinosts  (4) 
is  recognized,  although  none  is  as  slightly  connected  with  the  support- 
ing bones  tus  usual.  Thus,  also,  the  relative  proportions  of  the  various 
elements  of  the  shoulder  girdle  and  its  appendages  would  be  manifest 
approximately  as  in  ordinary  fishes. 

III. 

One  objection  against  the  homologj'  of  the  hindmost  (or  lowermost) 
actinost  of  the  Opah  with  an  actinost  is  urged  by  Dr.  Boulenger  in  the 
statement ''that  the  posterior  of  the  supposed  pti»rygials  [actinosts] 
does  not  support  rays  and  is  altogether  unlike  a  pt<»rygial." 

«It  might  Ixj  8iippo8e<l  by  one  unfamiliar  with  the  intrica<*ies  of  anatomical  nomen- 
clature, from  the  difference  in  the  nomenclature  of  the  bones,  that  the  differences 
between  Dr.  Boulenger  and  myself  are  greater  than  they  really  are.  The  only  extra- 
nominal  differences  relate  to  the  two  bones  called  coracoid  and  infraclavicle  by  Bou- 
lenger, and  hypocoracoid  and  fourth  actinost  by  myself.  I  am  happy  to  know  that 
the  divergencies  respecting  the  other  names  are  simply  the  result  of  different  inter- 
pretations of  the  same  facts  from  a  general  ntandpoint.  Dr.  Boulenger  is  the  ortho- 
dox party,  inasmuch  as  he  agrees  with  the  majority  of  anatomists  in  accepting  the 
nomenclature  that  has  been  most  current  (except  in  (ireat  Britain)  since  the  time  of 
Gegenbaur.  I  have  to  confess  to  being  the  heteroilox  party.  But  a  review  of  the 
paleontological  and  developmental  history  of  the  shoulder  girdle,  as  well  as  of  it** 
comparative  anatomy,  compels  me  to  reject  a  nomenclature  which  api)ears  to  me  to 
be  extremely  misleading.  The  hypercoracoid  and  hypocoracoid  are  only  develoj^ 
in  specialized  teleost  fishes  and  are  (as  well  as  the  mesocofacoid)  the  results  of  the 
offiification  and  disintegration  of  a  single  cartilage  occurring  in  primitive  and  ganoi<i 
fishee  and  inherited  frc^m  the  Selachians.  The  application  of  the  names  scapula  and 
coracoid,  originally  given  to  mammalian  parts,  entails  a  very  erroneous  and  distorte<l 
idea  of  their  relations  and  history,  if  it  is  assiuned  that  the  words  have  any  extrinsic 
meaning  at  all.  r^r^o  ■  o 
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There  is  such  great  variety  i»  the  fomi  of  the  fourth  actinost  (as 
well  as  others)  in  fishes  that  the  objection  urged  apparently"  is  not  of 
very  great  importance.  Even  among  the  imiversally  recognized  con- 
stituents of  the  group  of  Hemibranchs  there  is  great  diversity  and 
difference's  a.s  important  as  those  differentiating  the  Opah  from  other 
fishes  exist  between  the  Centriscids  or  Amphisilids  on  the  one  hand 
and  the  Gasterosteids  and  Aulorhynchids  on  the  other. 

The  cases  of  exclusion  of  rays  from  the  fourth  actinost  are  rare,  biit 
by  no  means  confined  to  the  Lampridids.  We  need,  indeed,  only  look 
to  the  Hemibranchs  again  to  find  parallel  cases.  In  the  genus  Aul<h 
rhytichuH^  as  shown  by  Mr.  Starks  in  his  excellent  article  on  those  fishes, 
rec(»ntly  published,  the  fourth  actinost  is  represented  as  destitute  of 
rays  quite  as  much  as  that  of  Lampria^  and  that  of  the  common  Stickle- 
backs of  the  north  is  almost  if  not  quite  as  much  so.  In  fact,  one  of 
the  cliaracters  of  the  superfamily  Gastcrosteoidea  would  appear  to  be 
the  nearly  or  (juite  complete  exclusion  of  rays  from  the  fourth  actinost 

Such  a  condition,  too,  is  realized  or  approximated  among  Malacopte- 
rygians  {e,  ^.,  Salmonids  and  Esocids  or  Luciids).  It  is  possible  that 
in  the  excessively  modified  Opah,  deviation  from  the  ordinary  t3'pe  is 
manifested  in  such  exclusion  as  well  as  in  other  characters  and  may 
be  the  result  of  mechanical  adaptation  to  the  special  conditions  of 
position  and  other  modification  of  the  pectoral  fin  and  supporting 
bones. 

IV. 

If  the  views  as  to  the  homologies  of  the  bones  in  question  are 
correct,  the  approximation  of  Lamjn^h  to  the  neighborhood  of  the 
Hemibranchs  can  not  be  sustained,  as  the  only  ground  for  it  was  the 
supposed  homology  of  the  hypocoracoid  of  the  present  article  with  an 
assumed  infraclavicle.  The  supposititious  infraclavicle  (or  interclav- 
icle)  of  the  Hemibranchs  has  been  recently  shown,  in  an  excellent  paper 
by  Mr.  E.  C.  Starks,  to  have  no  independent  existence  (a  conclusion  I 
was  forced  to  come  to  on  scanty  material  many  years  ago).  The 
so-called  infraclavicle  of  Lamjyrw^  then,  has  no  counterpart  among  the 
Hemibranchs.  As  the  supposed  agreement  of  LarnjyrU  with  the  Hemi- 
branchs was  based  mainly  on  the  assumed  possession  of  the  same 
peculiar  bone  ('' infraclavicle")  by  both  types,  the  negation  of  that 
agreement  involves  the  denial  of  the  relationship. 

But  what  is  the  relationship  of  Lampris?  Cuvier  and  the  elders 
were  perhaps  not  far  out  of  the  way  in  approximating  it  to  the  great 
Scombroidean  series  with  which  it  agrees  in  characteristic  modifications 
of  the  vertebra3  and  clasping  rays.  So  far  as  the  scapular  arch  is 
concerned,  the  Caproids  agree  better  than  any  other  known  form. 
Mr.  Starks  has  recently  published  an  article  on  The  Ilelationship  and 
Osteology  of  the  Caproid  Fishes  or  Antigoniidce,  and  given  therein 
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a  figure  as  well  as  description  of  the  ''shoulder  girdle  of  Antigonia 
r^iibescens.^'^  On  the  whole,  there  is  considerable  similarit}^  between  the 
corresponding  parts  of  Lavipris  and  Antigonia,  The  front  border  of 
the  coenosteon  is  decurved  backward  in  both,  and  the  proportions  of 
the  hypocoracoid  and  hypercoracoid  do  not  diflfer  very  widely.  The 
actinosts  of  Antlgmiia^  however,  are  comparatively  free  and  the  supm- 
scapula  not  forked.     The  pelvis  is  also  quite  different. 


Fig.  2.— Shoulder  girdlk  of  Antigonia  ribewkns.    (Fro.m  stakks.) 

In  fine,  at  present  apparently  no  better  position  can  be  found  for 
Lampi*i8  than  somewhere  in  the  line  of  the  Scombroidean  superfamily. 
It  even  agrees  with  the  Scombrids,  Xiphiids,  Corypha;nids,  Carangids 
and  their  relatives  in  the  deep  ])ifurcation  of  the  roots  of  the  caudal 
rays  which  clamp  the  hypural  and  epural  l)ones,  and  provisionally  at 
least  it  should  be  approximated  to  them. 

Dr.  Boulenger  has  proved,  however,  that  the  Opah  is  not  especially 
related  to  the  Scombroidea,  and  it  is  quite  possible  that  he  may  be 
sustained  in  the  isolation  of  the  family  Lamprididie  as  representative 
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of  a  special  group  or  suborder;  at  any  rate,  it  is  at  least  entitled  to 
distinction  as  a  special  superfamily  (Lampridoidea).  This  super- 
family  may  be  briefly  defined  in  the  following  terms: 


LAMPRIDOIDEA. 

•  Acanthopterygian  fishes  with  the  foremost  rays  only  spiniform,  the 
myodome  completely  shut  off  from  the  cerebral  chamber,  ribs  sessile 
on  the  centra  of  the  vertebrae,  suprascapulars  connected  by  squamous 
suture  and  ligaments  with  the  cranium,  c^nosteons  postcurved  toward 
each  other,  hypocoracoids  much  enlarged  and  extended  upward  and 
backward,  actinosts  diverted  to  a  nearly  horizontal  row,  pelvic  bones 
enlarged  and  connected  by  cartilage  with  the  ccenosteons  as  well  as  the 
hypocoracoids,  ventrals  subabdorainal  and  with  numerous  rays,  and 
caudal  i-ays  clasping  epurals  and  hypurals. 

The  family  was  first  named  in  1862,  and  has  been  adopted  bj-  the 
authors  named  in  the  synonymy  herewith  given  and  in  a  few  other 
places.  Many  naturalists  still  prefer  to  leave  it  in  the  incongruous 
family  of  Scombriclie, 

The  family  name  was  original!}"  written  Lamp^rididoR^  and  in  this 
form  it  was  adopted  by  Jordan  and  Gilbert  and  by  others,  but  Jordan 
and  Evermann  have  changed  it  to  lAmipridcB,  The  reason  for  the 
change  is  not  evident  and  has  not  been  given.  It  is  possible  that  it 
may  have  been  from  confusion  with  XajnTtpos  (radiant),  but  the  gen- 
eric name  is  not  derived  directly  from  the  Greek  but  modified  from 
it,  and  agrees  with  such  well-known  fish  names  as  Chalets^  Et^is^ 
Jidis^  PelamiH^  Phycis^  Srnarui,  Synagris^  and  Teuthis^  which  have 
-id  in  the  oblique  cases  {e,  ^.,  -idos  in  the  genetive,  etc.).  The  original 
form  of  the  name  is  consequently  justified  by  analogy  and  should  be 
retained. 

The  history  of  the  nomenclature  may  be  gleaned  from  the  following 
partial  synonymy: 

LAMPRIDID^. 

FAMILY   NAMSB. 

Lampridoidx  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1862,  p.  [127,]  241.     (Named  only.) 

Lamprididx  Gill,  Arr.  Fam.  Fishes,  1872,  p.  7.     (Name  only.) 

Lamprididi  Poey,  Enum.  Pise.  Cub.,  p.  93,  1876. 

Ijampridldx  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  1882,  p.  453. 

Lamprididsp  Gill,  Johnson's  Univ.  Diet.,  II,  1885,  p.  1621  (defined). 

Iximpridida:  Smitt,  Hist.  Scand.  Fishes,  I,  1892,  p.  121. 

Lamprididse  Goode  and  Bean,  Oceanic  Ich.,  1895,  p.  222. 

Lampridie  Jordan  and  Evermann,  Syn.  Fishes  N.  M.  Am.,  I,  1896,  p.  953. 

Lamprididae  Boulenger,  An.  Mag.  Nat.  Hist.  (7),  1902,  p.  151. 


subfamily  name. 
Lamprini  Moreau,  H.  N.  Poiss.,  France,  II,  p.  483. 
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VI. 

The  Hkeleton  in  the  United  States  National  Museum,  so  far  as  the 
scapular  arch  is  concerned,  natumlly  manifests  essential  similarity 
with  the  one  figured  by  Dr.  Boulenger.  There  are  certain  differences, 
however,  which  are  noteworthy.  The  coenosteon"*  and  liypocoracoid 
terminate  in  and  are  united  by  cjirtilage  which  also  extends  backward 
and  under  the  hypocoracoid  to  connect  with  the  infero-anterior  angle 


cart    ^"""^^^i^^^"*^   fdi^ 

Fig.  3.— Shoulder  girdle  op  lajipris  guttata,  inner  view.    (For  lettering  see  p.  916.) 

of  the  pelvic  bone.  The  upper  lialf  of  the  anterior  border  and  most 
of  the  posterior  border  approximate  more  toward  a  straight  oblique 
line  than  the  corresponding  margins  of  Boulenger's  specimen.     The 

«  Several  names  I  have  previously  used  have  been  abandoned  in  this  communica- 
tion, post-temporal  giving  place  to  the  previously  named  Suprascapuluj  posterotem- 
poral  to  Inierscapula,  and  proscapula  to  Camosteon. 

CcBTiosUon  is  named  in  the  Synonymy  of  the  Fish  Skeleton,  by  Mr.  Edwin  Chapin 
Starks,  but  without  any  data.     In  the  Proceedings,  AVashington  Academv  Sciena^ 


922  PROCEEDiyCS  OP  THE  XATTOSAL  mrSEUM,  '»«-  ^^^ 


intei^capula  has  a  convex  inferior  noargin  and  reminds  one  of  the  lower 
mandible  of  some  cuttlefohe:*.  The  postscapula  is  more  decuneA 
The  coenosteon  and  hypereoracoid  are  connected  toward  the  front  at 
the  :<ymphysLs  by  the  intervention  of  cartilage. 

The  hypereoracoid  has  a  foramen  which  appears  as  a  notch  f ram 
the  outer  side  as  the  result  of  the  overlapping  of  the  ccenoste<»n  by 
si^uamous  suture,  but  internally  the  bone  extends  forward  and  is  sepa- 
rated from  the  ctjena^teon  by  a  long  unguiform  gap  and  intervening 
cartilage  or  membrane. 

The  fourth  actinost  is  much  broader  in  front  than  in  the  British 
Museum  skeleton  and  its  posterior  portion  much  more  deflected  and 
wedged  in  ]>etween  the  hypocoracoid  and  styliform  extension  of  the 
postscapula,  which  is  suturally  connected  with  it  as  well  as  with  the 
h\'pocoracoid;  there  is  little  cartilage  between  its  anterior  portiim 
and  the  hypocoracoid  as  well  as  third  actinost.  The  third  actinost 
intenenes  Ix^tween  the  hypereoracoid  and  fourth  actinost,  quite 
widely  separating  thenu  and  has  the  same  kind  of  union  with  the 
fourth  as  with  the  third:  the  second  is  longer,  and  has  an  oblong  con- 
vi*x  articular  surfai'c;  its  sutures,  though  close,  are  well  defined;  the 
first  actinost  has  a  still  larger,  more  oblong,  and  more  convex  articular 
surface,  and  is  so  intimately  connected  with  the  hj^percoracoid  that 
the  sutures  are  obliterated:  it  is,  in  fact,  completely  ^' fused  with  •"  the 
hypereoracoid. 

The  pelvic  l>oncs  are  connected  with  the  postflected  lowermost  or  sy m- 
physial  angles  of  the  ctjenosteons  through  the  intervention  of  cartilage 
and  have  lamellar  extensions,  separated  by  fissures  from  the  body  of 
the  bone,  which  are  connected  b\'  cartilage  with  a  slightly  defined  ridge 
of  the  hypocoracoid  parallel  with  its  anterior  margin.  The  ventrak 
are  subabdominal  and  inserted  in  the  pelvic  bones  some  distance  in 
advance  of  the  hinder  ends  of  those  bones. 

VII. 

The  pectoral  fins  of  the  Opah  are  represented  inclined  downward 
in  Smitt's  Scandinavian  Fishes  (1,  p.  123,  1892),  as  they  are  in  the  old 
article  by  Gunner.  Boulenger  remarks,  "On  examining  the  shoulder 
bones  on  a  skeleton  of  Zamj/ri^  luna^  I  was  struck  by  two  things — first, 

(III,  p.  521,  1901)  the  word  ia  quoted  under  '*55,  Clavicle,  Parker,"  and  in  a  f(K>t- 
note  the  following  remark  is  made:  "I  get  this  reference  from  Owen's  Comp.  Anat, 
Iiecture.s  (Vertebrates),  p.  118.  By  some  ichthyotomists  the  bone  in  question  ha< 
received  the  special  name  of  Camosteon."  The  name  was  given  by  Bakker  in  hij? 
'  *  Osteographia  IMscium ' '  ( 1822) .  Bakker  thought  that  the  so-called  clavicle  of  fishes 
was  more  than  the  clavicle  of  other  vertebrates,  corresponding  to  the  clavicle  and 
humerus  together  (Nee  tamen  claviculam  solam  facere,  sed  e  clavicula  et  esse  humeri 
comi)oni  mihi  visum  est,  p.  Ill),  and  consequently  gave  the  name  ca>no6teon  (exi- 
dently  from  /cozkoc,  common  or  shareil  in  common,  and  ddriovj  bone).  The  impli- 
cation is  certainly  false,  but  the  name  itself  may  be  retained. 
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that  the  disposition  of  the  articulating  facets  of  the  pterygials  allows 
of  a  much  greater  downward  than  upward  movement  of  the  rays 
of  the  pectoral,  by  which  the  fin  can  be  pressed  down  close  against 
the  sides  of  the  body,  and  precludes  the  opposite  vertical  position — a 
fact  which  I  have  been  able  to  verify  on  a  specimen  in  the  flesh.  This 
mode  of  articulation  seems  so  contrary  to  our  ideas  that  most  figures 
and  stuffed  specimens  represent  the  pectoral  fin  directed  upward,  as  in 
Jirama^  to  which  the  Opah  was  believed  to  be  related." 

It  is  noteworthy  that  representatives  of  the  genus  PeinpJieru  are 
also  able  to  deflect  their  pectorals  against  the  sides  of  the  body,  but 
they  are  not  limited  to  that  movement  and  can  fold  the  fins  backward. 

vm. 

The  Opah  appears  to  be  not  rare  in  certain  regions,  and  the  paucity 
in  collections  is  probably  due  to  the  want  of  sufficient  motive  to  hunt 
for  them  rather  than  absolute  I'arity  or  difficulty  in  obtaining  them. 
In  the  Twentieth  Annual  Report  of  the  Fishery  Board  of  Scotland 
(1902),  kindly  sent  to  me  recently,  there  is  an  interesting  record  (p. 
541)  of  individuals  "landed  at  Aberdeen  market  during  1891,"  with  a 
**note  of  the  place  where  they  were  stated  to  have  been  caught."  In 
June,  "three  specimens;"  in  July,  ten;  in  August,  one,  and  in  Sep- 
tember two  were  received.  All  "were  taken  by  line"  and  the  one 
was  caught  at  a  depth  of  125  fathoms. 

The  only  previous  notice  of  the  capture  of  the  Opah  off  the  coast  of 
Aberdeenshire  I  am  acquainted  with  is  one  published  in  the  Zoologist 
for  1896.  It  appears  from  an  anonymous  note  in  that  magazine  for 
August^  on  The  Opah  or  Kingtish  off  Aberdeen  that  "there  was 
lately  on  view  at  Messrs.  J.  and  T.  Sawers's  fish  market,  Belfast,  a  fine 
specimen  of  the  Opah  or  Kingfish  caught  off  the  coast  of  Aberdeen- 
shire. It  weighed  70  pounds,  was  about  4  feet  long,  and  measured 
2i  feet  at  the  broadest  part." 

IX. 

The  etymology  of  the  curious  name  Opah  is  stated  to  be  unknown 
by  the  various  English  dictionaries,  as  the  Century  Dictionary  ("Opah 
(o'p&)  71.  [Origin  unknown]"). 

Further  research  would  have  revealed  it.  The  first  appearance  of 
the  name  with  explanation  is  in  1750,  in  the  Philosophical  Transac- 
tions (vol.  46).  Therein  is  published  "The  Def cription of  a  Fifh f hewed 
to  the  Royal  Society  by  Mr.  Ralph  Bigland,  on  March  22,  1749-50: 
Drawn  up  by  C.  Mortimer,  M.  D.,  Secret.  R.  S."  (pp.  518-520.)  This 
seemed  to  the  author  "to  be  a  new  Species  of  Fifh  not  yet  defcribed 
by  any  author."    It  was  a  Lanqyru^  and  immediately  after  the  dec- 

«3.  S.,  XX.  i>.  306.  .     ....,.,,> 
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laration  just  quoted  the  author  appended  the  following  two  pan- 
graplLs.  The  italics,  capitals,  antique  s(f),  orthography,  and  brackets: 
are  reproduced  from  the  original: 

*'The  black  Prince,  and  his  Coufin,  from  Anamahh?  on  the  Coaft  of 
Guinea^  and  Mr.  CreigJiton^  formerly  Governor  of  Cap^p  Corjo  Ca/tle^ 
upon  feeing  this  Fifh  immediately  knew  it,  and  f aid  it  was  common  on 
that  Coast,  and  is  very  good  to  eat.  The  Natives  call  it  Opah^  and  the 
Englif h  there  call  it  the  Kliigf/h.  I  fhall  therefore  retain  the  Guhiea 
Name,  with  thefe  Characteriftics;  Opah  GuimenfiumeftpifcUoffe^i^^ 
rum  /quart iinofuH^  ederttvlu^;  JiahenH  nnicam  In  dorfopiiifuivi  anietim 
dcuLeatam^  pone  Inan^Kids  par  pinnarmm^  in  medio  i^enire  par  pinr 
na)*um,^adpoftlGamv€7drispartemunicarn2)mnaui^ 

'*Mr.  Biglandi2Lys^  that,  upon  opening  of  it,  all  its  Bowels  would 
have  gone  into  a  Quart-Mug;  tliat  the  Fief h  of  the  fore  Part  was  linn, 
and  look'd  like  Beef,  and  the  hinder  Part  like  fine  Veal;  that  the  Bones 
wore  like  thofe  of  Quadrupeds;  particulary  the  Shoulder-blades, 
which  ref embled  thofe  of  Sheep.  [See  an  Article  in  the  Scofn  Magazine 
for  Octoher  1748,  printed  at  Edhiburgh  in  8?v?.]  In  a  Letter  to  me,  he 
adds,  that  probably  this  was  a  [Pelagian  or]  Ocean  Fish,  wandrin^  by 
chance  into  the  Frith  of  F(>rtK\  and,  b}^  the  Tide  ebbing,  being  left 
upon  a  conf  iderable  Shoal,  or  flat  Sand,  near  Leith^  was  dif  covert  from 
Land  in  a  State  of  Distrefs;  whereupon  fome  Fifhermen  plunged  into 
the  Sea,  and  with  a  Net  furrounded  it,  and  brought  it  to  Shore." 

It  is  not  at  all  probable  that  "" the  black  prince "  or  the  "former 
governor  of  Capo  Corso"  ever  saw  a  specimen  of  Lampris,  The  fish 
has  never  been  recorded  from  the  western  coast  of  tropical  Africa, 
and  it  certainly  is  not  and  never  "was  common  on  that  coast."  Inas- 
much, however,  tus  it  is  a  wide-ranging  pelagic  form,  it  is  no  more 
impossible  that  an  individual  may  have  been  caught  near  the  coast  of 
Africa  than  that  one  was  actually  caught  near  Cuba.  Probably,  how- 
ever, the  origin  of  the  name  is  due  either  to  the  fancy  of  a  negro 
chieftain  and  the  subserviency  of  a  white  man,  or  to  a  misunderstand- 
ing or  misrepresentation  of  what  was  said.  It  was  a  '*  ghost- word,"  at 
least  so  far  as  the  Larnpris  is  involved. 
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AMPHIPODA  FROM  COSTA  RICA. 


By  Rev.  Thomas  R.  R.  Stebbing, 

FelUno  of  the.  Royal  Society. 


The  specimens  here  described  were  sent  to  me  for  determination  by 
the  United  States  National  Museum,  and  represent  two  new  species. 
They  were  collected  by  Prof.  P.  BioUey,  of  the  National  Museum  of 
Costa  Rica. 

Family  TALITRID^. 

1900.     TcUitrida:  Stebbing,  Fauna  hawaiiensia,  II,  p.  627. 

TALORCHESTIA  FRITZI,  new  species. 
Plate  LX. 

The  largest  of  the  male  specimens  have  the  perseon  transversely 
corrugated,  each  of  the  segments  showing  two  folds,  except  the  first 
segment,  which  has  a  single  fold.  All  the  specimens,  however,  15  in 
number,  have  the  integument  brittle  and  most  of  the  muscular  parts 
shrunken.  The  exceptional  corrugation,  therefore,  in  the  large  male 
examples  may  not  be  a  natural  feature,  but  merely  due  to  conditions 
experienced  since  their  capture.  In  the  synoptic  table  published  four 
years  ago®  for  discriminating  the  genera  of  the  Talitrida;,  at  that  time 
called  Orchestiidce,  the  leading  distinction  between  Orchestia  and  Talor- 
chestia  rests  on  the  fact  that  in  the  former  the  first  gnathopods  of  the 
female  are  subchelate,  whereas  in  the  latter  they  are  simple.  So  far 
as  this  distinction  is  concerned,  the  present  species  clearly  belongs  to 
Talorchestia.  The  sixth  joint  of  the  limb  in  question  has  no  distal 
widening  to  furnish  a  "palm"  upon  which  the  finger  can  close.  In 
Orchestia  the  widening  is  seldom  or  never  very  great,  but  how  far  it 
may  be  reduced  without  effecting  generic  change  has  not  yet  been 
determined. 

The  eyes  may  be  described  as  rotundo-quadrate,  with  a  diameter 
much  larger  than  the  interval  between  them. 

First  antennro  of  male  have  the  middle  joint  of  the  peduncle  slightly 
the  longest,  the  five-jointed  fiagellum  about  half  as  long  as  the  pedun- 
cle, the  whole  appendage  being  subequal  in  length  to  the  last  joint  in 
the  peduncle  of  the  second  pair.     In  the  female  the  fiagellum  has  three 

aTrans.  Linn.  Soc.  London,  Zool.,  2d  ser.,  VII,  Pt.  3,  1899,  p.  397. 
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joints,  and  the  whole  appendage  is  nearly  as  long  as  the  last  two  joints 
of  the  peduncle  in  the  following  pair. 

In  the  adult  male  the  second  antennae  have  the  peduncle  massive,  its 
last  joint  a  little  longer  than  the  penultimate,  the  flagellum  consisting 
of  14-17  joints,  many  of  which  widen  distally,  with  minute  spines 
thrust  into  prominence.  In  the  female,  already  carrying  marsupial 
plates,  the  antennae,  as  shown  in  the  figure,  are  of  insignificant  size 
compared  with  those  of  the  male.  The  ten-jointed  fls^llum  equals 
in  length  the  last  two  joints  of  the  peduncle. 

The  mouth  organs  exhibit  no  distinctive  peculiarity.  The  palp  of 
the  first  maxillae  is  minute.  No  trace  of  a  fourth  joint  could  be  per- 
ceived on  the  palp  of  the  maxillipeds. 

The  first  gnathopods  of  the  male  have  the  long  wrist  or  fifth  joint 
distally  widened,  and  on  the  inner  side  of  the  spinulose  prominence  is 
a  pellucid  bubble-like  tubercle.  The  sixth  joint  is  shorter,  but  simi- 
larly widened,  its  prominence  beset  with  spinules  and  capped  witli  a 
pellucid  portion  like  the  bubble  on  the  preceding  joint.  The  small, 
conical  finger  closes  over  a  shallowly  excavate  palm,  its  point  reaching 
but  by  no  means  overlapping  the  clear  prominence.  In  the  female 
the  wrist  is  distally  widened,  but  without  special  prominence  or  tuber- 
cle, while  the  sixth  joint  is  for  some  distance  parallel-sided,  and  then, 
instead  of  widening,  tapers  slightly  to  the  insertion  of  the  finger. 
Like  the  preceding  joint,  it  has  spines  on  both  margins,  those  on  the 
hinder  or  inner  margin  being  the  more  important. 

The  second  gnathopods  of  the  full-grown  male  have  large  oval  hands, 
with  the  palm  very  oblique,  beset  on  both  sides  with  spines,  and  in  the 
middle  slightly  flattened,  so  as  to  leave  a  shallow  interval  when  the 
massive,  strongly  curved  finger  closes,  bringing  its  apex  into  the  pocket 
at  the  end  of  the  palm.  Near  the  hinge  of  hand  and  finger  the  palm 
has  a  short  but  rather  deep  excavation,  into  which  a  corresponding 
prominence  of  the  finger's  inner  margin  neatly  fits.  This  notable 
feature  occurs  elsewhere  in  the  Talitridae,  as  in  Orchestoidea  tttbercu- 
l<ita  Nicolet,  OrcJiestia  tvcwrauna  Fritz  Miiller,  and  Orchestia  sulensan 
Stebbing.  These  stand,  it  is  true,  in  diflferent  genera,  but  the  generic 
position  of  the  third  is  obscure,  because  the  female  is  not  yet  known. 
It  is,  however,  clearly  distinguished  from  the  species  now  under  dis- 
cussion })y  the  different  character  of  its  first  gnathopods.  With  Fritz 
Miiller's  species  there  are  other  difficulties,  as  will  appear  by  the 
following  quotation  from  his  celebrated  treatise.**  MuUer  is  calling 
attention  to  the  fact  that  the  development  of  the  sexual  peculiarities 
does  not  stand  still  on  the  attainment  of  sexual  maturity,  and  proceeds 
to  give  instances: 

For  example,  the  younger  sexually  mature  males  of  Orchestia  Tucuratina^  n.  sp., 
have  slender  inferior  antenna?,  with  the  joints  of  the  flagellum  not  fused  together, 

a  Fiir  Darwin,  1864,  p.  54;  Accurately  translated  by  Dallas  under  the  titl^.  Facts  and 
arguments  for  Darwin,  1869,  pp.  79,  80.  ^ '^'^'^^^  by  VjOUglL 
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the  clasping  margin  ("palm,"  Sp.  Bate)  of  the  hand  in  the  second  x>air  of  feet  is 
uniformly  convex,  the  last  pair  of  feet  is  slender  and  similar  to  the  preceding.  Sub- 
sequently the  antennae  become  thickened,  two,  three,  or  four  of  the  first  joints  of  the 
flagellum  are  fused  together,  the  palm  of  the  hand  accjuires  a  deep  emargination 
near  its  inferior  angle,  and  the  intermediate  joints  of  the  last  pair  of  feet  become 
swelled  into  a  considerable  incrassation.  No  museum-zoologist  would  hesitate  about 
fabricating  two  distinct  species,  if  the  oldest  and  youngest  sexually  mature  males 
were  sent  to  him  without  the  existing  intermediate  forms.  In  the  younger  males  of 
Orchestia  Tucuratinga,  although  the  microscopic  examination  of  their  testes  showed 
that  they  were  already  sexually  mature,  the  emargination  of  the  clasping  mai^in  of 
the  hand  (represented  in  fig.  50)  and  the  corresponding  process  of  the  finger,  are 
still  entirely  wanting.  The  same  may  be  observed  in  Cerajms  and  Caprdla,  and 
probably  in  all  cases  where  hereditary  sexual  differences  occur. 

A  footnote  says  that  fig.  50  represents  the  second  gnathopod  of  the 
male,  and  fig.  61  that  of  the  female,  of  Orchestia  tucuratinga. 

The  original  German  edition  adds  the  letters  ''  n.  sp."  after  the  men- 
tion of  O.  tucuratlnga.  For  the  translation  Miiller  himself  supplied 
corrections  of  printer's  errors  in  the  original.  Yet  we  find  0.  ttLCu- 
rauna  and  0.  Uicuratinga  left  side  by  side  both  in  the  text  and  index 
of  the  English  edition.  If  they  are  one  and  the  same  species,  the 
remarks  on  the  diflferences  between  the  young  and  old  males  are  need- 
lessly repeated.  If  they  are  distinct  species,  not  the  smallest  character 
is  assigned  by  which  they  can  be  distinguished.  No  museum  zoologist 
could  have  made  a  worse  muddle.  Nothing  is  said  about  the  first  gnath- 
opods  of  either  sex.  If  these  were  left  unexamined,  the  species  might 
belong  to  Orchestoidea  or  Talorchestia  iust  as  well  as  to  Orchestia. 

A  genei*al  resemblance  in  the  second  gnathopods  of  the  Costa  Kican 
species  to  those  figured  by  Fritz  Miiller  excited  a  hope  that  his  descrip- 
tion might  be  supplemented  from  the  specimens  now  in  hand.  The 
hope  was  dissipated  by  more  exact  comparison.  Though  the  young 
males  showed  the  uniformly  convex  palm  and  smoothly  concave  finger- 
margin  of  the  second  gnathopods,  com>)ining  with  these  the  common 
youthful  characters  of  slender  second  antenna)  and  slender  hind  perseo- 
p>ods,  the  older  males  and  the  females  did  not  fall  into  line  with  the 
species  represented  by  Muller.  The  length,  compared  with  the  breadth 
of  the  large  hands,  is  much  greater  in  the  present  species  than  in  his, 
and  the  palm  is  less  convex.  Also  in  the  delicate  second  gnathopod 
of  the  female  there  are  several  differences,  most  easily  seen  by  a  com- 
parison of  the  figures.  In  the  species  here  described  the  second  joint, 
instead  of  being  oval,  has  a  straight  hind  margin  and  sinuous  front 
one,  the  fifth  and  sixth  joints  are  narrower  than  in  Miiller's  species, 
and  the  rounded  apex  of  the  sixth  is  much  more  produced  beyond  the 
minute  chela-forming  finger.  It  may  be  added  that,  though  the  pedun- 
cles of  the  second  antennae  are  greatly  thickened  in  the  large  males, 
the  initial  joints  of  the  flagella  show  no  additional  fusion,  nor  is  the 
thickening  of  the  middle  joints  in  the  hind  pereeopods  especially 
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The  first  persaopods  are  rather  longer  than  the  second.  The  latter 
have,  as  usual,  the  small  finger  notched  on  the  inner  margin  near  the 
apex.  The  fourth  and  fifth  perseopods  are  much  longer  than  the  third. 
The  second  joint  in  the  fifth  pair  is  much  broader  than  that  in  the 
fourth,  being  about  as  broad  as  it  is  long. 

The  hind  comers  of  the  second  and  third  pleon  segments  are  quad- 
rate. The  first  uropods  have  equal  rami,  nearly  as  long  as  the  pedun- 
cle. The  second  pair  are  shorter,  with  the  rami  equal  and  as  long  as 
the  peduncle,  the  inner  ramus  so  placed  as  not  to  reach  quite  so  far 
back  as  the  outer.  The  slender  ramus  of  the  third  pair  carries  a  row 
of  four  little  spines.  It  is  shorter  than  the  stout  peduncle.  The  sixth 
pleon  segment  is  dorsally  incomplete,  having  the  gap  in  its  armour 
cloaked  by  the  telson.  The  telson  has  a  dividing  line  down  the  center, 
the  apex  being  bilobed,  carrying  two  or  three  spinules  on  each  lobe, 
and  a  pair  of  sublaterai  spines  is  placed  higher  up. 

The  male  specimen,  of  which  the  parts  are  figured  in  the  accompany- 
ing plate,  measured  from  front  of  head  to  end  of  uropods  seven- 
twentieths  of  an  inch,  while  a  male  with  notch  in  palm  of  second 
gnathopods  still  undeveloped  was  only  four-twentieths  of  an  inch  long, 
or  5  mm.  as  contrasted  with  about  9  mm.  in  the  larger  example. 

The  specimens  were  forwarded  to  me  as  having  been  taken  in  Jan- 
uary, 1902,  by  Mr.  P.  Biolley,  at  Isla  del  Coco,  oflF  Costa  Rica. 

The  specific  name  is  chosen  to  direct  attention  to  the  points  of  com- 
parison between  this  form  and  that  which  for  the  present  should  be 
known  as  Orchestiu  hvcurann<i  Fritz  Muller. 

HYALELLA  PAXONI,  new  species. 
Plate  LXI. 

The  back  is  well  rounded,  devoid  of  teeth.  The  first  three  segments 
of  the  pleon  have  the  postero-lateral  angles  acute,  those  of  the  first 
pair  being  scarcely,  but  those  of  the  third  conspicuously,  produced. 

The  eyes  are  round,  very  small,  and  wide  apart. 

The  first  antennas  have  the  peduncle  well  developed,  but  with  the 
third  joint  a  little  shorter  than  the  second,  and  the  second  than  the 
first.  The  flagellum  is  elongate,  its  joints  attaining  to  fourteen  in 
number  in  the  male.  A  specimen  in  which  the  flagellum  was  eleven- 
jointed  had  the  eleventh  joint  about  level  with  the  eighth  joint  of  the 
flagellum  of  the  lower  antennae. 

The  second  antenna?  have  both  peduncle  and  flagellum  longer  than 
those  of  the  preceding  pair,  the  terminal  joint  of  the  peduncle  consid- 
erably longer  than  the  penultimate  in  the  male,  but  very  little  longer 
in  the  female,  an  unbroken  flagellum  in  the  male  having  as  many  as 
seventeen  joints.  In  a  female  specimen  a  flagellum  of  thirteen  joints 
answers  to  one  of  ten  in  the  first  pair. 
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The  first  maxillae  have  three  sette  on  the  apex  of  the  inner. plate, 
instead  of  the  two  which  appear  to  bo  the  usual  number  in  this  genus. 

The  first  gnathopods  have  a  spiniferous  boss,  more  developed  in  the 
male  than  in  the  female,  on  the  hind  margin  of  the  fourth  and  fifth 
joints,  and  the  palm  of  the  subparallel-sided  hand  nearly  transverse, 
not  overlapped  by  the  small  finger. 

In  the  male  the  large  second  gnathopods  are  very  similar  to  those 
of  Hyal^la  dentata  Smith,  and  Ilydlella  longistllus  (Faxon),  but  the 
hand  is  rather  longer  in  proportion  to  the  breadth.  The  palm  ends  in 
a  slight  bulging  beyond  the  pocket  into  which  the  apex  of  the  strongly 
curved  finger  closes.  Near  the  hinge  of  hand  and  finger  the  palm  has 
a  somewhat  tooth-like  indent,  just  like  the  "notch"  of  //.  d^ntata 
as  figured  and  described  by  Prof.  S.  1.  Smith,  the  slope  of  the  palm 
being  nearly  straight  and  beset  on  each  side  with  spines.  In  the 
female  the  hand  is  as  long  as  the  wrist,  considerably  wider  distally 
than  in  the  proximal  half,  the  small,  closely  shutting  finger  not  reach- 
ing the  end  of  the  palm.  So  far  as  can  be  judged  from  Professor 
Smith's  complete  lateral  view  of  the  female  of  his  //.  iriermu,  both 
gnathopods  in  the  female  of  that  species  are  in  close  agreement  with 
those  of  the  present  species. 

The  third  pera»opods  are  much  shorter  than  the  fourth  or  fifth 
pairs.  In  all  three  the  second  joint  may  be  described  as  large  and 
broadly  oval,  but  in  the  fifth  pair  it  is  considerably  broader  and  more 
rounded  than  in  the.  other  two  pairs,  with  a  length  not  much  greater 
than  the  breadth.  No  "accessory  branchiie"  were  observed  in  con- 
nection with  any  of  the  limbs. 

The  third  uropods  are  quite  small,  with  the  ramus  tapering,  nearly 
as  long  as  the  peduncle,  but  much  narrower. 

The  telson  is  almost  square,  the  distal  margin  carrying  a  pair  of 
86 tales,  its  corners  rounded. 

A  male  specimen  measured  from  front  of  head  to  the  extremitv  of 
the  slightly  bent  pleon  three-tenths  of  an  inch  (7.5  mm.). 

The  specimens,  20  in  number,  were  lal)eled  as  coming  from  a 
height  of  2,400  meters,  or  8,000  feet,  on  Volcan  Reventado,  and 
collected  by  Mr.  P.  Biolley. 

The  specific  name  is  given  in  compliment  to  Dr.  Walter  Faxon, 
who  in  1876  described  several  species  of  this  genus  and  directed 
attention  to  some  of  the  diflBculties  attending  the  delimitation  of  spe- 
cies within  it.  Dr.  Faxon  at  that  date'' writes:  "After  an  examina- 
tion of  a  large  number  of  ITyalella  dentata  and  //.  inemiU  from 
Utah,  I  am  satisfied  that  the}'  are  but  varieties  of  one  species-  The 
form  with  dorsal  teeth  on  the  first  and  second  abdominal  segments  is 
very  probably  synonymous  with   Amphitoe  aztecm    Saussure*  and 

a  Bull.  MuB.  Har\'ard,  III,  p.  374.  ,  ^ 

ftM^moire  sur  divers  Cruatac^s  nouveaux  du  Mexique  et  des  Antilles,  1858,  p.  68^ 
pi.  v,  fig.  33. 
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AUorcheafin  hmckerhockerl  Bate,**  as  pointed  out  by  Professor  Smith 
himself."  It  may  be  convenient  to  accept  Saussure's  name  for  the 
dentate  form,  although  his  description  is  vague  and  his  figures  rough. 
In  the  large  second  gnathopod,  of  which  he  gives  a  detailed  figure, 
the  wrist  or  fifth  joint  is  entirely  devoid  of  the  characteristic  project- 
ing process.  In  my  opinion  the  same  motive  of  convenience  is  suffi- 
ciently strong  to  justify  the  retention  of  the  specific  name  inemiis  for 
the  form  that  is  not  dentate.  This  I  have  applied  to  specimens 
obtained  by  Mr.  Edward  Whymper  at  great  heights  in  Ecuador.* 
None  of  these  had  dentate  body  segments.  On  first  examining  the 
specimens  from  Costa  Rica,  I  was  disposed  to  identify  them  with  the 
species  submitted  to  me  by  Mr.  Whymper.  About  the  close  general 
resemblance  there  can  be  no  question,  but  in  detail  I  find  the  follow- 
ing differences:  The  new  species  here  described  has  the  antenna?  of 
both  pairs  more  elongate,  the  first  joint  in  the  third,  fourth,  and  fifth 
perseopods  larger  and  more  broadly  oval,  and  the  postoro-lateral 
angles  of  the  third  pleon  segment  much  more  decidedly  produced. 
None  of  these  characters,  it  must  be  confessed,  are  easy  to  appreciate 
except  by  comparison  of  actual  specimens  or  of  accurate  figures 
drawn  to  the  same  scale.  But  the  mouth  organs  show  a  curious  fea- 
ture, in  that  the  first  maxillae,  as  above  stated,  have  three  setae  on  the 
apex  of  the  inner  plate,  alike  in  male  and  female,  while  IL  inermU 
has  only  two.  In  the  male  of  IL  faxoyii  the  first  gnathopods  have  the 
hand  not,  or  very  little,  broader  at  the  palm  than  in  the  middle, 
whereas  the  IL  hu^rmis  from  Ecuador  has  a  strong  bulging  of  the 
palm  beyond  the  point  which  the  finger  reaches,  making  the  hand  as 
broad  as  it  is  long.  Also  in  the  large  second  gnathopods  there  is  a 
stronger  bulge  at  the  corresponding  point,  making  the  breadth  of  the 
hand  in  the  Ecuador  species  greater  in  proportion  to  its  length,  and 
the  "notch"  at  the  other  end  of  the  palm  is  rounded  off. 

EXPLANATION  OF  PLATES. 

Plate  LX. 

Talorcheatia  fritzi,  new  species, 

n.  s.  I^ength  of  male  8X)eciinen  examined,  not  including  the  antennae. 

a.  8.y  a.  i.  The  upi)er  and  lower  antennae,  respectively,  of  the  two  sexes,  with  further 

enlargement  of  two  joints  of  the  flagellum  in  lower  antennae  of  male. 
gn.l,gn.2.  First  and  second  gnathopods,  jespectively,  of  the  two  sexes,  with  further 

enlargement  of  some  of  the  distal  joints. 
prp.  2.  9 .  Second  peneopod  of  tlie  female,  with  enlargement  of  finger. 
prp.  5.  Fifth  peneopod  of  the  male. 

"  Catalogue  of  the  specimens  of  Amphipodous  Crustacea  in  the  Collection  of  the 
British  Museum,  1862,  p.  36,  pi.  vi,  fig.  1. 
''Travels  among  the  Great  Andes  of  the  Equator,  Appendix,  1891,  p.  125, 
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ttr.  1.  Lateral  view  of  first  uropode  of  malei  together  with  the  second  and  third 
uropods  and  telson,  in  attachment  to  the  fourth,  fifth,  and  sixth  s^ments  of 
the  pleon. 

ur.  3. 9 .  Third  uropod  of  female. 

T.  Telfion  of  female. 

Platb  LXI. 

HycUella  faxoni^  new  species. 

n.  s.  Length  of  male  specimen  examined,  not  including  the  antennae. 

a.  s,,  a.  i.  Upper  and  low^er  antennee  of  the  two  sexes. 

mx.  1.  First  maxilla  (from  a  separate  specimen). 

gru  1,  ffn.  2.  First  and  second  gnathopods  of  both  sexes,  with  further  enlargement  of 

distal  portion. 
prp.  5.  Fifth  perseopod  of  male. 
PI,  s,  3. 5 .  Third  pleon  segment  of  female. 
ur.  3.  Third  uropod,  respectively,  of  male  and  female. 

71  Telson  of  each  sex,  that  of  the  male  from  the  specimen  of  which  the  first  maxilla 
is  figured. 

The  figures  are  from  male  specimens,  unless  accompanied  by  the  symbol  of  the 
female  ( 9 )  • 

Only  two  scales  of  magnification  are  employed,  all  the  figures  except  one  being 
drawn  to  the  lower  acaXe,  while  some  are  wholly  or  partially  duplicated  on  the 
higher  scale.  The  first  maxilla  of  Hyalella  faxoni  is  represented  only  on  the  higher 
magnification. 

Proc.  N.  M.  vol.  xxvi— 02 62 
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SYNOPSIS  OF  THE  FAMILY  ASTARTID^E,  WITH  A  REVIEW 
OF  THE  AMERICAN  SPECIES. 


By  William  Healey  Dall, 

Honorary  Curator^  Division  of  MoUusks. 


The  group  of  bivalve  shells  which  composes  this  family  is  of  ancient 
origin,  the  Crasaatellitidm  having  diverged  from  it  in  the  later  Meso- 
zoic  and  taken  definite  form  in  the  Ek)cene.  The  chief  characteristic 
by  which  the  two  families  are  discriminated  is  found  in  the  ligament, 
which  in  Astartidx  is  external  as  well  as  the  resilium,  while  in  the 
Crassatdlitidse  this  organ  is  separated  from  the  resilium,  the  latter, 
except  in  Eriphyla^  being  deeply  immersed.  In  Eriphyla  the  process 
has  only  begun,  but  the  other  characteristics  of  the  shell  are  so  close 
to  Oragsinella  that  the  two  must  obviously  be  associated  in  the  same 
family.  In  Lirodiscus  of  the  AHtwHldse  the  resilium  is  separated  from 
the  ligament,  but  still  remains  external,  while  the  other  characters  link 
it  to  Astarte  in  a  way  analogous  to  those  which  bind  Eriphyla  to  the 
Crassinellas;   so  each  family  has  an  exceptional  and  peripheral  group. 

Concentric  sculpture,  dense  periostracum.  absence  of  bright  color 
pattern,  and  a  hinge  formula  of,  in  its  fullest  development,  the  fol- 
lowing elements  i  pi  oioioi  0  ) *^^  characteristic  of  this  family,  as  is 

its  preference  for  cold  waters,  the  tropical. species  keeping  chiefly  in 
the  cold  abysses  or  being  dwarfed  in  size.  The  Cmsmfellitidx,  on  the 
other  hand,  are  prevalent  in  the  Tropics  and  unknown  in  the  cold  seas. 
I  have  not  found  more  than  three  cardinals  in  either  valve,  and  there 
are  usually  several  nearly  obsolete.  The  latends  are  formed  b\^  an 
extension  of  the  valve  margin,  which  fits  into  a  groove  or  socket  in 
the  opposite  valve.  These  are  usually  alternated,  one  latei*al  and  one 
socket  to  each  valve.  The  middle  cardinals  are  usually  well  developed 
and  sometimes  bifid,  the  anterior  right  and  posterior  left  c^irdinals 
always  (and  the  posterior  right  cardinal  often)  more  or  less  obsolete. 
The  sides  of  the  cardinal  teeth  are  frequently  vertically  striated,  as  in 
OrcumLteUites^  especially  in  the  fossil  species. 
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No  Astarte  has  radial  ribbing,  but  many  develop  in  the  adult  stale 
crenulations  on  the  inner  margin  of  the  valves.  Some  species  are 
crenulate  only  when  fully  adult,  others  develop  crenation  at  resting 
stages,  others  are  always  without  them.  The  teeth  of  the  hinge  are 
frequently  reversed  as  regards  the  valves.  The  laterals  v^ary  extremely 
in  the  fullness  of  their  development,  and  the  outline  of  the  valves  is 
also  often  very  variable,  most  of  the  trigonal  species  liaving  also 
elongated  or  oblique  varieties.  The  conditions  in  the  boreal  seas, 
where  these  animals  chiefly  abound,  seem  to  make  for  profusion  in 
individuals  and  paucity  of  species,  a  state  of  things  obviously  favor- 
able to  individual  variation. 

The  dullness  of  color  characterising  the  shells  of  this  group  Ls  to 
some  extent  made  up  for  by  the  bright  colors  of  the  soft  part^  which 
arc  usually  yellow,  orange,  or  vermilion.  The  anal  siphon  is  short, 
complete,  plain-edged  and  valvular.  The  branchial  siphon  is  formed 
by  apposition  of  the  ciliate  border  of  the  free  mantle  edges.  The 
foot  Ls  subquadrate,  the  gills  small,  reticulate,  and  free.  The  eggs  are 
ripe  in  April  in  the  latitude  of  Long  Island  Sound,  and  arc  dis- 
charged into  the  water  for  fertilization.  The  animals  live  partly 
immersed  in  mud  or  sand  and  form  a  large  part  of  the  food  supply  of 
the  walrus  and  many  fishes.  The  variability  previously  alluded  to 
has  made  the  identification  of  species  difficult  and  their  synonymy 
almost  hopeless. 

Dr.  Jeffreys,  who  published  much  about  the  northern  fauna,  unfor- 
tunately was  disposed  to  lump  together  rather  than  discriminate,  not 
having  the  large  series  necessary  for  elucidating  our  American  spe- 
cies. Sowerby's  monographs  of  this  group  are  very  unsatisfactory^  and 
imperfect,  covering  less  than  half  the  known  forms.  The  most  suc- 
cessful attempt  at  a  review  of  the  species  is  that  of  Mr.  Edgar  A. 
Smith,  of  the  British  Museum,  in  1881,  in  the  Journal  of  Conchology. 

I  have  found  in  reviewing  our  American  species  that  a  more  narrow 
specific  limitation  removes  some  of  the  difficulties  surrounding  the 
subject.  While  assenting  to  many  of  the  views  heretofore  expressed 
by  naturalists,  and  disavowing  any  claim  of  finality  for  the  decisions 
arrived  at,  I  have  endeavored  to  discriminate  the  recognizable  Amer- 
ican forms  whether  these  be  regarded  as  species  or  not.  By  adopting 
names  for  them  we  at  least  have  the  satisfaction  of  knowing  what  we 
mean  when  we  employ  a  name,  which  is  impossible  under  the  system*, 
or  want  of  system,  of  Dr.  Jeffreys.  For  the  same  reason  I  have  been 
unable  to  avail  myself  of  much  work,  systematic  and  distributional, 
which  is  in  print,  since  it  is  impossible  to  know  which  of  several  forms 
is  inttinded  in  a  given  case  where  a  name  covering  a  number  of  types 
has  been  used.  The  distribution  mentioned  in  my  list  herewith  is 
taken  from  actual  specimens  and  only  exceptionally  from  the  litera- 
ture.    The  collection  of  Astartes  from  the  boreal  regions  of  the  New 
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World  in  the  National  Museum  is  exceptionally  large,  a  fact  upon 
which  the  possibility  of  a  review  of  the  species  is  dependent  In  a 
general  way  the  species  common  to  both  hemispheres  belong  to  the 
circumpolar  fauna;  extremely  few  if  any  of  the  more  southern  species 
are  common  to  Europe  and  America.  In  a  general  way  each  fauna 
has  a  set  of  species  in  which  a  given  type  is  represented,  but  the  repre- 
sentatives of  the  type  when  compared  are  found  to  be  similar  rather 
than  specifically  identical.  Thus,  the  European^,  siilcata^  compresm^ 
and  incTOssata  do  not  in  my  opinion  occur  at  all  in  America,  though 
the  Atlantic  and  Pacific  faunas  have  analogues  which  are  probably  due 
to  tilling  a  particular  similar  niche  in  the  environment  rather  than  to 
any  close  connection  with  the  types  of  Europe  referred  to. 

The  distinctions  upon  which  the  subordinate  groups  of  Astartidsd 
are  founded  are  i^hiefly  the  greater  or  less  development  of  the  hinge- 
teeth  and  modifications  of  external  sculpture.  As  the  t3'pe  of  the 
hinge  formula  does  not  change  but  merely  submit^i  to  certain  deduc- 
tions from  its  possible  total,  it  will  be  inferred  that  the  subgenera  or 
sections  are  not  verj'  widely  separated.  ^ 

The  genus  GoodaUlopms  Munier-Chalmas  and  De  Raincourt,  18(>S, 
is  a  synonym  of  KelUa.  Plesiastarte  Fischer,  1887,  which  has  also 
been  referred  to  this  family,  may  perhaps  be  more  suitably  placed  in 
the  Cyrenidse,  if  not  a  ncpionic  shell.  Praeconia  Stoliczka,  1871,  and 
Pachytypm  Munier-Chalmas,  1887,  I  have  not  been  able  to  examine; 
both  are  fossils.  Parinielhi  Cossmann,  1887,  from  the  figures,  may  be 
a  member  of  this  family  and  related  to  Micrmtagon.  It  is  from  the 
French  Eocene.  Paleozoic  forms  referred  to  Astarte  are  dubiously 
pertinent. 

SUBDIVISIONS  OF  THE  FAMILY. 

Genus  LIRODISCUS  Conrad,  1869. 

Shell  solid,  inequilateral,  equivalve,  the  nepionic  valves  flat,  usually 
concentrically  ridged,  the  later  portion  of  the  disk  more  convex;  liga- 
ment normal,  external;  residium  separate,  situated  between  the  l>eaks, 
external,  but  with  its  base  encroaching  on  the  umbonal  ends  of  the 

cardinals;  dental  formula  Rin  oiai  lo?  ^^^  ^^^^  anterior  lateral  often 

indistinct;  inner  margins  crenate;  adductor  scars  rounded  with  elevated 
margins. 

Type  Astarte  tellinaides  Conrad,  Claibornian  Eocene.  This  genus 
appears  in  the  lowest  Eocene  and  continues  to  be  represented  until  the 
Jacksonian. 

Genus  ASTARTE  Sowerby,  1816. 

Synonyms:  Tridonta  Schumacher,  1817;  Crassina  Lamarck,  1818; 
Triodonta  Agassiz,  1847;  NIcanm  Leach,  1819;  Gonilla  Stoliczka, 
1871;  CraasineUa  Bayle,  1879,  not  Guppy,  1874;  Neocraamia^^^mx^ 
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1887;  Grotriatita  Speyer,  1860;  Digltaria  S.  V.  Wood,  1853;  Woodia 
DeHhayes,  1860;  RU'tacymaY)^^  1872;  ^A^r*^<>cy//i// Von  Martens,  1874; 
Gmdallia  Turton,  1822;  Maetriiui  Brown,  1827;  Mioroatagon  Coss- 
mann,  1896;  Oreninuirgo  Crossmann,  1903. 

Ligament  enfolding  the  resilium,  both  external,  on  narrow  nymphs. 

Section  Antarte  s.  s.     Dental  formula  ri  oioioTo'  ^^  middle  right 

and  two  left  anterior  cardinals  strong,  the  others  obsolete;  valves  with 
convex  umbones,  sul)equilateral,  the  inner  margins  crenate  when  fully 
developed.     Type,  Aatarte  sulcata  (Da  Costa). 

Section  Tridonta  Si*humacher.  Like  Astarte^  but  the  inner  margins 
always  smooth.     Type,  T.  horealis  Schumacher,  1817. 

?  Section  Nem^afnibia  Fischer.  Like  AHarie,  but  the  umbones 
nearly  terminal  in  front.  Type,  A.  (ihllqnu  Deshayes.  Bajocien 
Oolite. 

Section  Rictoeyma  Dall.  Small,  like  Astarte^  but  the  valves  with 
irregular  bifid  or  })roken  sculpture;  inner  margins  not  crenate.  Type, 
A.  eaquhnalti  (Baird). 

Section  AHhtarotha  Dall,  1903.  Umbones  concentrically  sculptured 
and  conspicuously  flattened;  disk  smoother  outside  of  the  flattened 
area;  otherwise  like  Antarte.  Type,  Astarte  imdulata  Say,  Miocene. 
A.  hlpartlta  Sowerbv,  1829,  appears  to  belong  here. 

Section  GmiiJla  Stoliczka.  Small,  lentiform,  hinge  as  in  Astarte; 
disk  with  divaricate  ribbing  centrally.  Type,  Ludna  hl/pctrtlta  Phil- 
ippi,  1839  {^Astarte  hlpartlta  Stoliczka,  1871,  not  of  Sowerby;  = 
Astarte  caUlghjpta  Dall,  1903). 

Section  Digltaria  S.  V.  Wood.  Valves  rotund,  shell  small,  lenti- 
form, hinge  as  in  Gmillla^  having  the  larger  cardinals  bifid;  surface 
obliquely,  arcuately  sulcate,  the  sulci  grooving  more  or  less  the  inner 
margin  tangentially ;  Woodia  Deshayes  is  synonymous.  Type,  TeUlrui 
digltaria  Linnaeus. 

Section  Crenlmargo  Cossmann.  Shell  \\V^^  Digitarm^  but  the  sur- 
face smooth;  the  tangential  sulcations  of  the  inner  margin  are,  how- 
ever, retained  as  in  TrafiHtmnella;  hinge  as  in  Dlgit<tria.  Type, 
C.  insequicrenata  Cossman,  Parisian  Eocene. 

Subgenus  G-oodallia  Turton.  Shell  small,  smooth,  the  hinge  teeth 
reduced  by  the  absence  of  the  anterior  or  posterior  right  cardinal  or 
both  of  them;  inner  margins  crenate  at  resting  stages  only;  dental 

formula  jjT^iqT)-     Type,  Maxitra  triarigidaris  Montagu.     Maciriiiu 

Brown  is  synonymous. 

Section  Mic7*o8tagon  Cossmann.  Like  Goodallia^  but  the  hinge 
usually  with  one  or  both  latei-als  obsolete  and  a  small  (usually  ante- 
rior) right  cardinal  present,  which  is  not  found  in  Goodallia  proper. 
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^  ,      L.IOIO.    ,,  ,       ,  L.1010.1    ,         ....      ,       r^ 

l<ormula    p~qTai~    \nerouvaUni<e)  or    pTTiaia    {pcTrntuiiim).     Type, 

GoodaUia  herouval^nsis  Deshayes.     Eocene  of  Paris. 

In  considering  the  distribution  of  the  species  the  following  table 
may  aid  in  grasping  its  chief  features.  The  East  American  fauna 
here  is  that  south  of  Greenland,  the  West  American  that  south  of 
Bering  Strait.  The  Arctic  fauna  includes  those  north  of  those  limits, 
an  asterisk  denoting  that  the  species  is  confined  to  the  limits  of  its 
fauna  as  above  defined. 

ARCTIC  AMERICAN  FAUNA. 

A,  undata.  T.  vemicosa. 

A.  mbxquilatera.  T.  eUiptica, 

A.  crenaia,  T.  acuticostata* 

A,  polaris.  T,  globom.* 

T,  arctica.  T.  pulchdla* 

T,  borealis.  T,  banktii.* 

T.fahda.  T.  striata, 

T.  henneUii.  T,  soror. 

WEST  AMERICAN.     EAST  AMERICAN. 

A,  polaris.'t  A,  mbssquUcUera.-f 

T,  rollandi.*  A.  castayiea.* 

T.  arctica.  t  A.  undata. 

T.  borealis.^  A.  (renata.-t 

T.  alask^nsis.*  A.  smithii* 

T.  ('(mipacta*  A.  globula.* 

T.fah'ula.-\  A.  nana.* 

T.  bennettii.i  A.  Uogona.* 

T.  reniicosa.^  T.  borealis.^ 

R.  esi/uimalti.*  T.  eHiplica.-^ 

T.  (/iiadrans.* 

T.  striata. t 

T.  «omr.t 

ANTARCTIC  FAUNA.- 
Astartt'  long* rostra. 

From  this  it  will  l^e  observed  that  the  typical  Astartes,  which  are 
rather  abundant  on  the  shores  of  Europe,  compared  with  the  Tri- 
dontas,  are  in  the  majority  on  the  Eastern  coast,  but  in  the  Arctic  they 
form  a  much  smaller  proportion,  and  only  one  reaches  the  West 
American  fauna.  Rlctocipna  is  confined  to  the  latter.  In  this  hemi- 
sphere the  Arctic  fauna  has  4  peculiar  species.  Eastern  America  6, 
and  Western  America  only  4.  Only  one  species.  A,  (Tridontd) 
borealis^  is  common  to  all  three  of  the  northern  faunas.  If  we  elim- 
inate from  the  east  and  west  faunas  those  really  arctic  species  which 
invade  them  from  the  north  (and  which  are  marked  with  a  dagger  in 
the  table),  we  find  only  the  peculiar  species  left,  except  in  the  case  of  A. 
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undatu^  which  occurs  in  Greenland,  but  is  very  rare  there,  and  really 
is  characteristic  of  the  fauna  farther  south. 

The  Antarte  fauna  of  the  American  hennsphere  thus  consists  of  27 
species,  1  being  Antarctic,  16  Arctic,  13  East  and  10  West  American. 
Doubtless  a  more  thorough  exploration  of  the  arctic  and  abyssal  seas 
in  both  oceans  might  add  a  few  more  species  and  somewhat  change 
the  above  figures. 

In  the  geographical  lists  which  follow  the  names  have  appended  to 
them  the  date  of  description.  The  more  detailed  references,  if  desired, 
may  l)e  had  from  the  bibliography  in  the  Journal  of  Conchology  for 
1881,  given  by  Mr.  Edgar  A.  Smith,  pages  201-204. 

The  plates  contain  figures  of  the  newly  described  or  unfigured  forms. 

LIST  OF  THE  SPKOIKS  OF  THE  EASTERN  COAST. 
ASTARTE  CASTANEA  Say,  i8aa. 

Coast  of  Nova  Scotia  and  southward  to  the  vicinity  of  Cape  Hat- 
teras.  North  Carolina,  in  5  to  65  fathoms. 

A  variety,  picea  Gould,  1841,  has  blackish  tarry  periostracum.  It 
has  been  collected  at  Chelsea  Beach,  Massachusetts,  and  Sandy  Hook, 
New  Jersey.  The  typical  form  is  smooth,  equilateral,  polished,  of  a 
rich  reddish  chestnut  l)rown,  and  with  sharply  crenate  margins. 

Totten  described  a  variety,  jm>€era^  from  Provincetown  Harbor, 
Massachusetts,  in  1835.  It  is  characterized  by  a  dull  yellow^  brown 
periosti'acum  and  obliquely  produced  high  beaks.  It  would  seem  that 
the  peculiar  environment  is  connected  with  these  character,  as  the 
locality  is  so  isolated  as  to  be  almost  like  an  oceanic  island,  and  on  the 
Pacific  coast  on  such  islands  exclusively  a  variety  of  A,  roUandi  is 
found  differing  from  the  type  in  the  same  way. 

ASTARTE  UNDATA  Gould,  1841. 

Greenland  and  adjacent  arctic  waters,  and  south  to  Massachusetts 
Bay,  and  in  deep  cold  water  to  the  vicinity  of  Chesapeake  Bay.  The 
range  in  depth  is  from  5  to  104  fathoms. 

Dull  chestnut  brown,  subtrigonal  as  a  rule,  but  variable  in  outline, 
with  10  to  25  concentric  ripples,  sometimes  obsolete  near  the  ventral 
margin.  When  the  ripples  are  few,  prominent,  and  distant,  we  have 
the  variety  latwidca  Hanle}',  1843,  of  which  perhaps  A,  mortoni  Sow- 
erby,  1874,  is  a  mutation.  This  species  was  mistakenly  identified 
with  the  European  A,  sid<:ata  Da  Costa  by  early  American  w^riters 
and  by  Jeffreys.  A  pale  variety  was  named  A.  lutea  by  Perkins  in 
1869. 

ASTARTE  SUB^QUILATERA  Sowerby,  1854. 

Davis  Strait  and  southward,  usually  in  leather  deep  water,  along  the 
eastern  coast  of  the  United  States  to  the  vicinity  of  Cape  Florida,  in 
22  to  410  fathoms.  ,    ....,.„> 
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This  species  was  named  by  Stimpaon  in  manuscript  A.  lens^  and  this 
name,  though  never  described,  has  found  its  way  into  the  literature. 
Through  Dr.  Jeffreys  it  has  also  been  confounded  with  A.  crenata 
Gray  and  A.  crebricostata  Forbes,  neither  of  which  is  closely  related 
to  it.  The  shell  is  ovate,  compressed,  pale  or  yellowish  brown,  the 
deep-water  specimens  sometimes  nearly  white,  and  it  is  sculptured 
isvith  numerous  even,  low,  concentric  ripples,  which  are  obsolete  in 
the  adult  behind.  Specimens  reach  a  length  of  39,  with  a  height  of 
31  and  a  diameter  of  10  mm. 

ASTARTE  (SUB^QUILATERA  var?)  WHITEAVESII  DaU,  1903. 

Gulf  of  St.  Lawrence  and  south  to  Long  Island  Sound,  in  67  to  428 
fathoms. 

This,  which  is  the  crebricostata  of  Dawson,"  has  also  been  called 
crenata  and  l^iis^  while  I  find  it  labeled  by  Jeffreys  ''^sulcata  variety 
nana^'*  though  it  has  no  close  resemblance  to  sulcata  Da  Costa.  It 
resembles  the  young  of  suhdequUatera^  but  is  more  convex;  has  the  con- 
centric sculpture  continued  to  the  margin  behind,  and  is,  on  the  whole, 
rather  darker  in  color.  It  was  dredged  abundantly  by  Whiteaves  at 
Gasp^,  in  200  fathoms. 

ASTARTE  POLARIS  DaU,  1903. 

Polar  Sea,  dredged  off  Hare  Island,  Davis  Strait,  in  90  fathoms,  and 
is  also  found  near  Bering  Strait. 

Plump,  subtrigonal,  with  olive-brown  periostracum,  thin  shell,  deeply 
excavated  lunule,  and  delicate  hinge.  The  sulcation  of  the  margin 
appears  only  with  complete  maturity.  The  concentric  sculpture  is  fine, 
close,  and  low,  sometimes  degenerating  into  mere  striation.  Exter- 
nally the  shell  recalls  Corhicida, 

ASTARTE  CRENATA  Gray,  1824. 

Shannon  fiord,  East  Greenland  (as  crSricostata  Moebius);  Prince 
Regent  Inlet,  Melville  Island  and  adjacent  waters  (Parry);  and  south 
to  the  Gulf  of  St.  Lawrence,  in  16  to  200  fathoms. 

Some  of  the  specimens  collected  by  the  Parry  expedition,  from 
which  Gray  described  the  species,  are  fortunately  in  the  Jeffrey's  col- 
lection and  enable  me  to  fix  this  species,  which  has  also  been  named 
A,  (Monga  by  Sowerby  in  1854.  It  appears  to  be  rare,  and  is  a  thin, 
inflated,  elongate-oval  shell,  delicatel}^,  closely,  concentrically  striated 
or  grooved,  with  the  sculpture  often  obsolete  below  and  stronger  near 
the  beaks.  It  is  a  smaller,  thinner,  and  much  more  inflated  shell  than 
svbxquilatera^  and  of  a  pale  straw  color  or  light  brown  color  somewhat 
polished  when  in  fine  condition. 

a  Can.  Nat,  1872,  , 
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ASTARTB  SMITHII  Dall.  1886. 

Gulf  of  Mexico,  Cul>a,  Martinique,  Barlmdos,  and  Campeche  Bank, 
in  54  to  450  fathom^,  t)ottom  temperature  53^  to  65^^  Fahr. 

Shorter,  more  inflated,  paler,  and  with  ribs  of  a  different  shape 
from  those  of  siibiequilatera  or  whiteavesii  of  about  the  same  size.  It 
is  sharply  crenate,  while  the  young  of  the  other  species  referred  to, 
at  an  equivalent  growth,  are  usually  without  crenations.  The  species 
was  named  in  the  Blake  repoi*t. 

AST  ARTE  GLOBULA  Dall,  z886. 

Off  Fernandina,  Florida,  in  deep  water,  south  to  the  coast  of  Cuba, 
and  in  the  Gulf  of  Mexico,  in  294  to  539  fathoms.  One  valve,  perhaps 
drifted,  in  1,568  fathoms. 

Of  the  same  general  type  as  A.  sinithii^  but  perfectly  smooth  and 
attaining  a  larger  size.  The  margin  is  sharply  crenate  and  the  color 
grayish  white.  It  was  at  first  supposed  to  be  a  smooth  variety  of 
smlthii^  but  more  material  indicates  that  it  is  distinct. 

AST  ARTE  NANA   (Jeffreys  MS.)  DaU,  z886. 

Cape  Hatteras,  North  Carolina,  and  south  to  the  Florida  reefs  and 
Sombrero  Island,  West  Indies,  in  6  to  227  fathoms;  temperature,  51^ 
Fahr. 

This  shell  is  somewhat  larger  and  flatter  than  ^l.  mnlthu^  with  more 
erect  and  prominent  beaks,  and  the  ribs  cover  the  whole  shell;  it  is 
crenate  onl}"  when  perfectly  mature;  the  color  varies  from  light  yel- 
low brown  to  rose  pink.  A  still  more  convex  and  triangular  form 
occurs  among  the  specimens  dredged  in  the  Gulf  of  Mexico,  and  among- 
the  Florida  reefs  in  25  to  60  fathoms,  which  was  labeled  by  JefFre3^s 
variety  tri^ona. 

AST  ARTE  LIOGONA  DaU,  1903. 

Near  the  delta  of  the  Mississippi  River,  in  the  Gulf  of  Mexico,  at 
118  fathoms,  muddy  bottom. 

A  single  specimen  of  a  small  olivaceous  species  was  dredged  as  above. 
It  differs  from  all  those  hitherto  known  on  the  coast,  by  having  the 
beaks  and  main  part  of  the  disk  smooth,  while  near  the  margin  are  a 
few  distinct  narrow  concentric  ribs.  The  inner  margin  is  sliai-ply 
crenate. 

Section  TRIDONTA  Schumacher. 

AST  ARTE  ARCTICA  Gray,  1824. 

Vadso,  Norway;  the  Arctic  Atlantic,  Davis  Strait,  and  Greenland, 
in  15  to  60  fathoms.     Also  near  Boring  Strait. 

This  convex  and  smooth  form  i^  well  distinguished  from  the  A,  1)ore- 
alis^  and  is  wholl}^  destitute  of  concentric  ribbing.     It  is  a  circunipolar 
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species  and  of  a  dark  blackish  brown  color.  It  has  veiy  generally  united 
with  horealis^  doubtless  for  want  of  a  sufficient  series  for  comparison. 
It  is  the  corrugata  and  (hprensaoi  Brown,  1827;  according  to  Sowerby, 
the  cyprinoideH  of  Duval,  1841;  the  idandlca  of  Deshayes  (MS.),  1867; 
the  lactea  and  Huhtrigmui  of  Sowerby,  1874.  It  is  somewhat  variable 
in  outline,  but  the  other  characters  are  fairly  constant. 

ASTARTE  BORBALIS  Schumacher,  1817 

Bennett  Island,  Polar  Sea;  North  Europe  and  the  Baltic,  Arctic 
Atlantic,  Iceland,  and  Greenland,  and  south  to  Massachusetts  Bay,  in 
15  to  100  fathoms.     Also  Bering  Sea  and  Strait,  etc. 

Shell  compressed,  with  the  beaks  concentrically  ribbed;  the  rest  of 
the  disk  more  or  less  smooth.  This  is  the  seinisuJcata  of  Ijeach,  1819; 
the  venerlforrnw  Wood,  1828;  the  lactea  of  Broderip  and  Sowerby, 
1829.  According  to  authors  it  is  the  icithaml  of  J.  Smith,  1839;  and 
producta  Sowerby,  1874,  is  synonymous.  The  young  have  been  named 
richardsotiii  by  Reeve,  in  1855;  placenta  (MOrch)  and  rh/rnihoidalis 
Leche,  Vega  Exp.,  Lamellibranchiata,  1883. 

ASTARTE  ELLIPTICA  Brown,  1827. 

-  North  Europe,  Arctic  seas  near  Greenland,  and  south  to  Massa- 
chusetts Bay,  in  8  to  90  fathoms. 

An  elegantly  ovate  subcompressed  shell,  with  rather  low  beaks,  the 
upper  half  of  the  disk  concentrically  rippled,  the  lower  part  smooth  or 
feeblj^  striated.  The  color  varies  from  warm  yellow  brown  through 
chestnut  to  blackish.  It  is  the  ovata  of  Brown,  1827,  the  garensis  of 
J.  Smith,  1839,  and  the  intennedia  of  Sowerb}^,  1854.  It  has  some- 
times been  referred  to  Veyius  comprema  Linnaeus,  but  this  is  a  mere 
hypothesis,  incapable  of  verification,  and  should  be  rejected. 

ASTARTE  QUADRANS  Gould,  1841. 

Gulf  of  St.  Lawrence  to  Long  Island  Sound  in  6  to  40  fathoms. 

A  small,  smooth,  compressed,  quadrate  species,  which  has  not  been 
characteristically  figured.  The  inner  surface  of  the  shell  is  usually 
white,  but  sometimes  dark  colored.  A  specimen  of  this  sort  was 
named  A.  portlamlica  by  Dr.  Mighels  in  1843.  I  find  it  labeled  ^'A. 
castanea  variety  imna'^''  by  Jeffreys.     It  is  not  a  common  species. 

ASTARTE  ACUTICOSTATA  JeflFrcys  and  Friele,  1877. 

Arctic  Atlantic,  in  deep  water,  Jan  Mayen  and  Novaia  Zemlia,  in 
200  to  649  fathoms. 

A  small  quadrate  species,  with  fine,  regular,  well-marked,  concen- 
tric ribbing  all  over  the  shell. 
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ASTARTE  GLOBOSA  MoUer,  1842. 

East  and  West  (t reenland,  and  adjacent  Arctic  waters,  in  10  to  150 
fathoms. 

Small,  blunt,  ventrieose,  yellow  brown,  the  anterior  end  longer, 
rounded,  the  posterior  end  subtruncate,  the  surface  closelj-,  finely,  con- 
centrically sulcate  all  over.  The  species  was  identified  a^  conipreJtm 
by  Moebius,  1S74,  and  Jeffreys  called  it  amipressa  variety  iftriuUi.  It 
is  one  of  three  or  four  related  forms  fairly  recognizable  which  hare 
been  usually  "lumped"  under  one  name.  Nothing  which  can  be 
properly  identified  with  the  British  A,  compreHsa  is  known  from 
American  waters. 

ASTARTE  PABULA  Reeve,  1855. 

Franz  elosof  Land  to  Greenland  and  adjacent  Arctic  waters  in  12  to 
90  fathoms.     Also  in  the  Polar  Sea,  near  Bering  Strait. 

A  thin  elongjite-ovate,  inflated  species,  with  the  posterior  end 
slightl}"  longer,  the  umbonal  region  peculiarly,  squarely,  concentrically 
sulcate,  and  the  basal  portion  striated.  The  color  is  usually  dark 
brown.  It  w^as  descril>ed  b}-  Sowerby  in  1874,  as  A.  t^niliniia^  and 
has  frequently  been  identified  as  A.  hanJc^i!^  but  it  is  not  A.  bfini»n 
of  I^ach. 

ASTARTE  PULCHELLA  Jonas,  1845. 

Hogarth  Sound,  Cumberland  Inlet,  and  adjacent  Arctic  waters,  also 
Novaia  Zemlia,  in  5  to  10  fathoms. 

Ovate,  thin,  polished;  evenly,  concentrically^  elegantly  sulcate,  with 
narrow  lanceolatt^  lunule;  the  color  light  brown,  and  the  beaks  nearly 
central.     It  is  the  ^ri.  icarharni  Hancock,  1846. 

ASTARTE  BANKSII  Leach,  1819. 

BaflSn's  Bay  and  adjacent  waters  to  lat.  80^  N.,  also  Spitsbergen, 
in  12  to  60  fathoms. 

Mr.  E.  A.  Smith  has  shown  that  the  numerals  of  the  figure<<  of 
striata  and  hanl'sii^  Leach,  in  Beechey's  Zoolog}^  of  the  Voyage  of 
the  Blossom,  are  exchanged  and  the  figure  formerly  referred  to  striata 
represents  hmlcHl!  and  vice  versa.  This  confusion  runs  through  much 
of  the  literature.  Specimens  of  A,  hanJcsil^  which  is  a  nearly  smooth 
species  of  a  reddish  brown  or  olivaceous  tint,  were  labeled  (^f/tapressa 
variety  striata  by  Jeffreys. 

ASTARTE  STRIATA  Leach,  rSzg. 

BaflSn's  Ba}',  Davis  Strait,  and  adjacent  waters,  and  south  to  the 
Grand  Banks,  the  Gulf  of  St.  Lawrence,  and  Massachusetts  Bay,  in 
10  to  85  fathoms. 


Subtrigonal,  with  j^omcwhat  coarsely  sulcate  umbpn^^^^^^pn,  the 
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ventral  margin  in  the  adult  merely  striated.  It  is  the  hanksii  of  many 
authors  and  is  figured  under  that  name  in  Binney's  Gould,  1870,  and 
regarded  as  a  variety  of  A,  compressa  by  Jeffreys. 

ASTARTE  (LAURENTIANA  LycU,   1845.  var.?)  SOROR  Dall. 

Type  in  the  Leda  clays  and  other  Pleistocene  beds  of  eastern 
Canada  and  New  England;  variety  soror^  from  82^  north  latitude 
through  the  Arctic  waters  southward  to  the  Gulf  of  St.  Lawrence  in 
5  to  90  fathoms. 

The  recent  shell  is  more  trigonal,  larger,  and  the  concentric  sculp- 
ture coarser  than  that  of  the  typical  Pleistocene  fossil.  I  adopt  the 
above  varietal  name  for  the  recent  form  until  more  is  known,  but  I 
suspect  the  species  are  distinct. 

LIST  OF  THK  SPECIES  OF  THE  WESTERN  COAST. 

ASTARTE  POLARIS  Dall.  1903. 

Kyska  Harbor,  Aleutians;  Constantine  Harbor,  Amchitka;  and 
near  the  Shumagin  Islands,  in  10  to  58  fathoms,  mud  or  sand,  bottom 
tempei-ature  41^  to  45^  F.  Also  in  BaflBn's  Bay,  on  the  Greenland 
coast. 

This  is  the  only  typical  Astarte  so  far  identified  on  the  northwest 
coast.  ., 

ASTARTE  LONGIROSTRA  D'Orbigny,  1847. 

Falkland  Islands,  D'Orbigny;  Straits  of  Magellan,  in  20  to  61  fath- 
oms, bottom  temperature  48°  F. 

The  A.  mageltanica  Smith,  1881,  judging  from  the  specimens  dredged 
by  the  U.  S.  Fish  Commission  steamer  Albatross^  varies  so  that  the 
distinctions  relied  on  to  separate  it  from  A,  longirostra  disappear  in  a 
good  series.  The  name  magellanica  might,  however,  be  retained  in  a 
varietal  sense  for  the  specimens  with  more  pronounced  sculpture  and 
less  protmcted  beaks.  This  is  the  only  species  recorded  from  the 
southern  hemisphere. 

Section  TRIDONTA  Schuma*;her. 

ASTARTE  ROLLANDI  Bernard!,  1858. 

Avatcha  Bay,  Kamchatka,  and  eastward  through  the  Aleutian  and 
Pribilof  Islands,  and  along  the  Alaskan  coast  to  Prince  William  JSound, 
in  8  to  27  fathoms. 

Suborbicular,  nearly  smooth,  large  and  heavy,  with  dark  chestnut- 
brown  pcriostracum,  which  in  the  adults  is  dehiscent  on  drying.  This 
specie.,  takes  the  place  in  the  western  fauna  occupied  by  A,  mstanea 
on.  thp  eastern  coast,  and,  like  it,  has  a  pale  oblique  variety  ijoxia  Dall, 
1903),  which  is  found  on  oceanic  islets,  Chika,  the  Semidis,  and  Mid- 
dleton,  in  12  to  25  fathoms,  sand.  ^^^^^^  by  ^OOgie 
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ASTARTE  ARCTICA  Gray,  1824. 

Ifering  Strait,  Bering  Sea.  and  the  Aleutian  Islands  from  Attu  to 
Unalga  Pass  east  of  Unalaska  in  15  to  60  fathoms;  also  in  the  eastern 
arctic  waters. 

See  the  eastern  list  for  synonymy  and  further  data. 

ASTARTE  BOREALIS  Schumacher,  1817. 

Polar  Sea,  near  Bennett  Island;  Jeannette  expedition.  Macfarlane 
Bay,  near  the  mouth  of  the  Mackenzie;  Bering  Strait  and  southward 
on  the  American  side  to  Port  Etches,  Prince  William  Sound,  and  on 
the  Asiatic  side  to  Yokohama. 

For  synonymj^  etc.,  consult  the  eastern  list.  The  variety  rhom- 
holdalis  Leche,  1883,  as  figured,  is  based  on  an  immature  specioien, 
while  the  variety  placenta  MOrch  is  simply  the  3'oung  shell  of  the 
normal  type.  A  somewhat  elongated  specimen  figured  under  the 
name  of  ^1.  scotlea  by  MiddendorfF,  Plate  XVI,  figs.  10-12,  1849,  may 
be  the  3*oung  of  this  species  or  an  unusually  strongly  ribbed  elliptica. 
He  gives  localities  from  Lapland  to  the  Okhotsk  Sea.  The  latter 
were  probablj^  horcaHa;  the  former  might  have  been  eUlptica.  His 
figures  on  Plate  XVII  of  the  same  name  are  probably  A.  sidocUa. 
Figs.  6  to  7  on  the  same  plate  under  the  name  of  cm^rugata  Brown  are 
probalJy  ^1.  hynalh'^  figs.  4,  5,  8,  9,  and  10,  perhaps,  are  dilapidated 
A.  TolhindL  In  the  Sibirische  Reise,  Plate  XX,  figs.  1  to  4,  1851, 
which  are  named  A.  scotiea^  represent  A,  horealis^  and  it  is  evident 
he  regarded  the  two  as  sj'nonymous.  A,  campressa^  on  the  other  hand, 
he  does  not  record  from  eastward  of  the  Taimyr  River.  The  Macfar- 
lane Bay  specimens  are  exceptionally  smooth,  compressed,  and  thin. 

ASTARTE  ALASKENSIS  Dall,  1903. 

Southern  part  of  Bering  Sea,  the  vicinity  of  the  Shumagin  Islands, 
and  eastward  along  the  Alaskan  coast  and  south  to  Puget  Sound  in  10 
to  70  fathoms.  Also  in  the  glacial  drift  of  Sucia  Island,  Straits  of 
Georgia. 

Much  resembling  A.  eUlptlca  of  the  eastern  coast,  but  shorter, 
heavier,  and  more  trigonal.  The  periostracum  is  black  or  dark  brown 
and  dehiscent  when  dry.  It  has  usually  been  identified  as  undata  but 
is  never  crenulated. 

ASTARTE  COMPACTA  Carpenter,  1865. 

Puget  Sound,  Kennerley,  and  Johnson. 

Small,  stout,  trigonal,  like  A,  e^quimaltl^  but  with  regularly  arcuate, 
uniform  concentric  ribbing.  It  was  described  as  a  variety  of  A.  com- 
2yressa  Montagu,  which  does  not  occur  on  the  coast.  It  appeal's  to  be 
rare,  and  I  have  seen  only  one  specimen  beside  the  type.  The  former 
is  figured,  Plate  LXIII,  fig.  8.  ^^^^^  ^^  ^OOg^e 
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ASTARTB  FABULA  Reeve,  1855. 

Polar  Sea,  near  Point  Belcher,  and  south  to  the  north  end  of  Nunivak 
Island  in  15  to  23  fathoms.  Also  in  the  eastern  hemisphere  at  Franz 
Josef  I^and,  the  coast  of  Greenland,  ett^ 

Leche's  figures  of  "yl.  warhamV^  in  his  repoirt  on  the  Vega  lamelli- 
branchs  indicate  that  he  probably  included  this  species  under  that 
name.  A.  seiniUrata  Sowerby,  1S74,  is  synonymous.  For  other  data 
see  ea<itern  list. 

ASTARTE  BENNETTII  Dall,  1903. 

Polar  Sea  at  Bennett  Island,  Jeaniiette  expedition;  also  in  Bering 
,     Sea,  5  miles  west  of  Nunivak  Island,  in  24  fathoms,  Dall. 

Small,  solid,  rather  uniformly  concentrically  striate;  polished,  oliva- 
ceous, with  high  beaks.     Lcche's  figures  11  and  12,  Plate  32,  may  have 
been  taken  from  a  specimen  of  this  species,  with  the  posterior  end 
rather  blunter  than  usual,  and  not  full  grown.     In  the  Bering  Sea 
I     specimen  the  striation  is  stronger  near  the  })eaks. 

ASTARTE  VERNICOSA  Dall,  1903. 

Arctic  Sea  and  northern  part  of  Bering  Sea,  from  Ic\'  Cape  to 
Hagemeister  Island,  in  7  to  28  fathoms,  and  southern  part  of  Bering 
Sea,  through  the  Aleutians  from  Attn  to  Atka,  in  8  to  14  fathoms. 

Resembling  A,  fabula^  but  more  coarsely  and  uniformly  sulcate  and 
brilliantly  polished,  with  an  olivaceous  yellow-brown  periostracum, 
narrower,  longer,  and  less  impressed  lunule. 

Leche's  figures  7  to  8,  Plate  32,  apparently  represent  this  species. 

Section  RICTOCYMA  Dall. 
ASTARTE  ESQUIMALTI  Baird,  1863. 

Aleutian  Islands  from  Unalaska  eastward  along  the  coast  of  Alaska 
and  south  to  Puget  Sound  in  6  to  80  fathoms. 

Recognizable  by  its  irregular  sculpture,  and  reaching  a  height  of 
21,  with  a  length  of  23  and  a  diameter  of  11  mm.  R,  mirdbilu  Dall, 
1872,  was  based  on  a  young  specimen  of  this  species. 

DESCRIPTIONS  OF  THE  FORMS  NKWLY  NAMED. 

ASTARTE  POLARIS,  new  species. 

Plate  LXIII,  fig.  5. 

Shell  rounded-trigonal,  moderately  thick,  bluish  white,  covered  with 
a  slightly  polished  light-brown  periostracum;  valves  moderately  convex, 
with  the  umbones  high,  somewhat  prosogyrate,  over  a  well-impressed 
lanceolate  lunule,  which  is  unequally  divided,  the  right  valve  bearing 
the  larger  share;  escutcheon  narrower  and  longer  than  the  lunule, 
impressed,  smooth;  sculpture  of  forty  or  more  small,  n^j-ri-c^Tj^j-Qg^i^ 
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concentric  ribletis  reparated  by  about  equal  interspaces;  in  the  adult 
the  posterior  slope  and  ventral  third  of  the  disk  have  the  riblets 
replaced  by  somewhat  uneven  concentric  striation;  interior  smooth, 
the  inner  margins  finely  evenly  crenate;  hinge  rather  solid,  the  middle 
cardinal  in  each  valve  grooved  or  bifid.  Height,  25;  length,  28; 
diameter,  15  mm. 

The  typo  specimen,  No.  106859,  is  from  51  fathoms,  sand,  near  the 
Shumagin  Islands,  Alaska.  The  nearest  form  to  this  is  .1.  mih^ata  var. 
itndttcmtata  Jeffreys,  which  in  form  and  outline  approaches  it  very 
closely,  but  diffei's  by  sparser  ribbing,  which  is  also  more  regular  and 
extends  over  the  whole  shell. 

ASTARTB  ALASKENSIS,  new  species. 
Plate  LXIII,  h%.  2. 

Shell  ovate,  subcompressed,  white,  with  a  dark,  strong,  caducous 
periostracum,  which,  like  that  of  A,  eUlptica^  becomes  black  in  the 
dead  or  senile  shells;  valves  quite  inequilateral,  beaks  at  the  anterior 
third,  elevated,  slightly  compressed,  prosogj'rate;  lunule  excavated, 
sublanceolate,  the  escutcheon  longer  and  wider;  sculpture  of  about  a 
dozen  concentric  riblets  with  wider  interspaces,  more  feeble  near  the 
ventral  and  posterior  margins;  inner  margins  entire,  smooth;  hing-e 
solid,  the  teeth  narrow  and  entire.  Height,  26;  length,  31.5;  diameter, 
14  mm. 

Type  specimens  from  northwest  of  Unimak  Island,  in  the  southern 
part  of  Bering  Sea,  at  a  depth  of  70  fathoms;  bottom  temperature 
31)^  F.     U.S.N.M.,  No.  109274. 

ASTARTE  BENNETTII,  new  species. 

Plate  LXIII,  fig.  6. 

7  Atinrie  warhajni  Lkchk,  Vega  expe<l.,  Ill,  1883,  p.  442,  pi.  xxxii,  figs.  11  and 
12  (only). 

Shell  small,  thin,  subcuneate,  subcompressed,  with  a  polished  oliva- 
ceous periostracum;  posterior  end  shorter,  bluntly  rounded;  anterior 
end  longer,  more  sloping  and  direct  dorsalh',  roimded;  base  nearly 
straight  in  the  young;  surface  finely  concentrically  striate,  or  nearly 
smooth,  the  stria;  more  apparent  on  the  beaks;  lunule  narrow,  lanceo- 
late, impressed,  escutcheon  similar,  a  little  longer  than  the  lunule; 
beaks  high,  slightly  prosog^rate;  hinge  delicate,  the  large  cardinals 
slightly  grooved  above,  the  laterals  apparent;  pallial  line  rather  near 
the  margin,  which  is  not  crenulate.  Height  10.5,  length  11.5,  diame- 
ter 5.0  nmi.;  Bering  Sea  specimen  height  14.5,  length  15.0,  diameter 
7.0  mm. 

In  the  terrible  retreat  from  the  Jeannette  over  the  arctic  floes  Air. 
Newcombe,  the  naturalist  of  the  expedition,  retained  a  small  packet 
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containing  a  few  specimens  of  natural  history  from  the  most  northern 
land  reached,  Bennett  Island.  Among  these  were  a  fragment  of 
Astarte  horealis  and  a  single  perfect  specimen  of  the  present  species, " 
U.S.N.M.,  No.  83221.  A  single  other  specimen  was  obtained  by  me 
within  the  limits  of  the  arctic  fauna  in  the  northern  part  of  Bering 
Sea,  in  24  fathoms.  Leche's  figure  is  slightly  more  oblique  and  con- 
vex, but  very  probably  represents  the  same  species. 

ASTARTE  (LAURENTIANA  var. .')  SOROR,  new  species. 
Plate  LXII,  fig.  11. 

Shell  of  moderate  size,  subequilateral,  rounded-trigonal  or  cytherei- 
fonn,  the  beaks  moderately  elevated,  full  and  prosogyrate;  the  ante- 
rior end  slightly  shorter,  the  lunule  rather  small,  lanceolate  and 
impressed,  the  escutcheon  similar  but  longer;  surface  covered  with 
fine,  rather  harsh  concentric  sulci  with  subequal  interspaces,  very 
uniform  over  the  surface;  periostracum  dull,  of  a  dark  brown  color, 
sometimes  paler  or  olivaceous  in  the  young;  hinge  delicate,  laterals 
distinct,  large  cardinals  sulcate  or  striated  above;  inner  margins 
entire.     Height  18.0,  length  21.5,  diameter  10.0  mm. 

This  species  differs  from  A.  fabula  by  the  sculpture  of  its  umbones 
and  the  sulcation  of  the  whole  disk  externally;  it  has  the  same  kind 
of  sculpture  as  A.  laurentiana  but  coarser  and  more  hai*sh  to  the 
touch;  the  form  in  general  is  more  trigonal  or  rounded  than  in 
A.  laurentiana^  but  this  is  variable  and  some  specimens  agree  well  in 
shape.  A.  polaris  is  distinguished  by  deeper  excavation  of  the  lunule, 
smoother  and  more  open  sculpture,  and  the  crenation  of  the  inner 
margins.     • 

This  is  the  species  of  which  young  individuals  have  been  taken  for 
recent  specimens  of  A.  laxiretitiana^  but  which  I  am  inclined  to  regard 
as  distinct,  especially  since  no  fossil  laurentiana  approach  it  in  size. 
Jeffreys  included  it,  with  a  number  of  other  things  which  appear  to 
me  distinct,  under  the  name  of  A,  compressa  var.  striata.  The  type 
locality  is  Godhavn  Harbor,  Disco  Island,  Greenland.  U.S.N.M., 
No.  109278. 

The  typical  A,  l<iurentiana  was  described  by  Lyell  in  his  Travels 
in  North  America  in  1845.  In  the  American  edition,  published  the 
same  year,  it  can  be  found  figured,  page  125,  figs.  15a-15c,  and 
described  on  page  126  of  the  second  volume,  a  reference  which  I  had 
some  difficulty  in  finding  and  which  was  kindly  supplied  by  Dr. 
Whiteaves.  It  is  found  in  the  Pleistocene  clays  of  the  St.  Lawrence 
Valley. 

«The  other  niolhiscan  specimens  include<l  egg  cases  of  Bela  sp.,  Chrysodomtui  sp., 
and  Natica  sp.,  and  fragments  of  Liocyma  flnctuom  Gouldy  Modiolarkt  nigra  Gray,  and 
Yoldia  abyssicola  Torell;  U.S.N.M.,  Nos.  83220-83227. 
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A8TARTE  SUBiEQUILATERA  var.  WHITEAVESII  DaU. 

Plate  LXn,  figs,  7,  12. 

Shell  rounded  quadrate,  plump,  inequilateral,  the  anterior  end 
shorter;  concentrically  sculptured  with  20  to  25  sharply  defined  roanded 
ribs  with  wider  channeled  interspaces,  the  ribs  continuous  over  the  whole 
shell;  periostracum  thin  and  papery,  of  a  pale  j-ellowish  brown;  lunule 
and  escutcheon  smooth,  lanceolate,  moderately  impressed;  inner  nur- 
gins,  when  adult  and  at  resting  stages,  crenate,  hinge  strong,  the  cardi- 
nals entire.     Height  12,  length  14.5,  diameter  6.5  mm. 

Type  locality,  Gasp^,  Whiteaves,  in  200  fathoms.  U.S.N.M.,  Xa 
95748. 

The  continuous  ribs  behind,  more  convex  valves,  and  smaller  sia 
distinguish  this  variety  from  the  typical  mihse^piilaiera  of  Sowerby  or 
the  Inns  of  Stimpson. 

ASTARTE  LIOGONA,  new  species. 

Plate  LXII,  fig.  9. 

Shell  small,  compressed,  rounded  trigonal,  beaks  erect,  somewhii 
eroded  in  the  type,  umbonal  region  (outside  of  the  eroded  tract)  smootli 
or  marked  only  with  incremental  lines,  but  near  the  base  there  are 
indications  of  five  narrow  rounded  concentric  ribs,  with  wider  inter- 
spaces; periostracum  olivaceous,  rather  dark;  lunule  lanceolate,  moder- 
ately impressed,  smooth;  escutcheon  narrower  and  longer;  ligament 
short;  hinge  raoderatel}^  strong,  the  teeth  entire,  inner  margins  strongly 
crenulate.     Height  7.0,  length  7.5,  diameter  4.0  mm. 

Dredged  in  118  fathoms,  near  the  delta  of  the  Mississippi,  on  a 
muddy  bottom.     U.S.N.M.,  No.  64434. 

If  this  specimen  is  characteristic  it  differs  from  any  other  knovm  to 
me  in  having  the  umlx)nal  region  smooth,  while  the  peripheral  portion 
exhibits  i-aised  ribbing. 

ASTARTE  VERNICOSA,  new  species. 
Plate  LXIII,  fig.  1. 

Astarle  warhami  (Hancock)  Leciie,  Vega  exped.,  Ill,  1883,  pi.  xxxii,  figs,  7-S 
(only)  1883. 

Shell  small,  subcompressed,  subtrigonal,  subequilateral,  covered 
with  a  brilliantly  polished  olivaceous  brown  periostraciun;  beaks 
rather  high,  slightly  prosogyrate,  the  lunule  narrow,  lanceolate, 
impressed,  the  escutcheon  similar  but  longer;  base  arcuate,  anterior 
end  rounded,  posterior  end  slightly  more  produced;  hinge  delicate, 
inner  margins  smooth,  hinge  teeth  much  as  in  A.  hennettii.  Length 
17.0,  height  15.0,  diameter  6.7  mm. 
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Typelocality,  off  Icy  Cape  in  15  fathoms  sand,  W.  H.  Dall.  U.S.N.M., 
No/l09276. 

Our  specimens  are  somewhat  more  trigonal  and  attenuated  behind 
than  in  Leche's  figures.  The  sculpture  is  of  quite  even  and  regular  sul- 
cations  which  usually  are  somewhat  less  pronounced  on  the  ventral  third 
of  the  disk,  but  never  present  the  striking  contrast  between  the  sulcate 
and  unsulcate  portions  which  may  be  usually  noted  in  A,  fahuLa,  In 
many  cases,  however,  the  sculpture  is  continued  to  the  base  without 
obsolescence,  almost  as  evenly  as  in  Hancock's  warhaml^  but  the  shape 
of  the  valves  is  different  and  the  present  species  is  much  less  inflated. 
Leche's  figures  9  and  10  api)ear  to  represent  A.  fahdci^  of  which 
occasional  specimens  are  sulcate  clear  to  the  base,  but  which  can  usually 
be  recognized  by  the  squarish  and  slightly  wavy  appearance  of  the 
concentric  umlx)nal  sculpture. 

ASTARTE  (RICTOCYMA)  ESQUIMALTI  Baird. 

Plate  LXIII,  figs.  11,  12. 

This  species  having  been  figured  only  imperfectly,  }>ettcr  figures  are 
now  supplied  from  an  adult  specimen  (LT.S.N.M.,  No.  106862),  dredged 
near  the  Shumagin  islands  in  58  fathoms. 

VENERICARDIA  CRASSIDENS  Broderip  and  Sowerby. 
Plate  LXIII,  fig.  9. 
Astarte  crassidens  Biioi^KRir  and  Sowkrby,  5Soo1.  Jour.,  IV,  1829,  p.  365. 

Icy  Cape,  Belcher,  in  Bland's  coilet^tioii  (Broderip  and  Sowerby.) 

This  species  is  described  as  ''  obsoletch^  radiall}'  sulcate,"  much 
eroded  at  the  umbones,  with  a  large  striated  cardinal  in  either  valve 
and  with  the  margins  coarsely  crenulate,  the  crenulations  having 
"almost  the  appearance  of  low  embrasures."  It  is  represented  as 
reaching  a  length  of  40,  a  height  of  41,  and  a  diameter  of  about  21 
mm.,  with  a  tinge  of  dull  reddish  pui-ple  in  the  center  of  the  valves 
inside  and  the  umbones  nearly  terminal  and  anteriorly  directed. 

Now,  these  characteristics  are  not  those  of  an  Astiwte.  All  our 
Arctic  Astartes  are  white  within;  none  is  radiately  sulcate:  none  has 
embrasure-like  crenations.  Moreover,  the  vicinity  of  Icy  Cape  has 
been  pretty  well  dredged  at  various  times,  and  A^starte  is  a  gregarious 
genus.  If  a  species  with  such  striking  chaiacteristics  appeared  tliere 
somebody  would  have  been  almost  certain  to  recover  it.  But  no  spec- 
imen is  known,  nor  what  became  of  that  one  which  served  as  the  type 
from  ''Mr.  Bland's"  collection. 

There  is  a  shell  which  has  been  more  than  once  o])tained  at  Icy  Cape 
which  fulfills  the  requirements,  and  that  is  tl)e  species  of  Yefierlcardia 
identified  by  Gray  with  ^\irctKrnH  rffdfV^  (Humphrey  Ms.)  in  1839. 
The  radial  sulcation,  except  on  the  umbones  (which  our  authors  state 
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were  much  eroded),  is  often  obsolete,  its  beaks  nearly  anterior^  its 
hinge  brodid,  its  margin  with  embrasure- like  flatings,  and  it  frequently 
has  the  disk  tinged  inside  with  a  flush  of  livid  purple-brown.  I  hare 
in  my  Synopsis  of  the  Carditacea  called  this  Venericardia  rudis^  but  I 
am  now  almost  convinced  that  it  is  the  present  shell  and  should  take 
the  name  of  H  crassidens.  It  has  the  very  markedly  broad  hinge  and 
large,  more  or  less  sulcate  cardinals  called  for  by  the  description,  and 
one  of  the  specimens  in  the  National  Museum  comes  within  2  millime- 
ters of  the  required  dimensions.  Mr.  Smith  has  referred  this  to 
A$tarte  castanea^  but  A.  cagtanea  does  not  occur  in  that  region,  and 
has  quite  small  though  very  distinct  crenations,  which  have  not  the 
square  form  recalling  embrasures  like  those  of  Venericardia.  Nor 
does  A.  cojstanea^  as  far  as  known,  reach  a  size  comparable  with  that 
mentioned  for  A,  cras^idens.  All  the  other  Astartes  known  from  the 
region  where  Icy  Cape  is  situated  which  are  large  enough  to  fill  the 
requirements  of  the  diagnosis  of  Broderip  and  Sowerby  have  very 
white  shells  and  perfectly  smooth  margins.  There  is  only  one  crenate 
species  there,  and  it  is  quite  small  in  comparison  and  has  quite  minute 
crenulations. 

The  European  species  which  do  not  appear  in  the  Western  Hemis- 
phere are  Antarte  aulcaUi  Da  Costa,  A.  incrassata  Brocchi  (frequently 
called  A.  fivnca  Poli),  A.  cr^icostata  Forbes,  A.  compressa  Montagu. 
A.  jnudlla  Forbes,  A.  parva Searles  Wood,  A.  {Ganilia)  calligcma  Dall 
(/I.  hi  partita  Philippi  non  Sowerby),  A,  {Digitarid)  digitaria  Linnceus. 
Good(dlia  trl/nigularis  Montagu,  and  G.  macandrewi  Smith.  Astart< 
triqiietra  Conrad  is  a  Parastarte  and  belongs  in  the  Ven^rid^;  A.  jl^i- 
hdla  CJonrad,  is  a  Venericardia^  and  A.  jluctuata  Carpenter,  is  the 
nepionic  young  of  Crassatellites  sp. 

Since  the  figures  of  the  new  species  do  not  wholly  fill  the  plates,  the 
figures  of  some  recently  described  but  yet  unfigured  species  are 
included  with  those  of  the  Astartidae,  with  references  to  the  place  of 
publication. 

EXPLANATION  OF  PLATES. 
Plate  LXII. 

Fig.    1.  Omnia  pcUagonlca  Dall,  upper  valve,  diameter  8.5  mm.;  Proc.  V,  S.  Nat. 
Museum,  XXIV,  1902,  p.  562;  Straits  of  Magellan,  IT.  S.  N.  M.,  No.  96913, 

2.  OrcuimtrUiU'n  hrasilieruns  Dall,  from  off  Rio  de  Janeiro  in  59  fathoiu^i;  Ion.  37 

mm.;  U.  8.  N.  M.,  No.  96104;  The  Nautilaa,  XVI,  p.  101,  1903. 

3.  Oi^ania  patagonica  Dall,   inner   face    of    upper  valve    showing    mosicnlar 

impressions. 

4.  Crenella  mega*  Dall,  height  25  mm.;  Proc.  II.  S.  Nat.  Mils.,  XXIV,  1902,  p. 

559;  Panama  Bay,  in  33  fathoms;  U.  S.  N.  M.,  No.  96256. 

5.  Erh'mochdmn  cafifomica  Dall,  new  species,  from  off  Cerros  Island,  I»wer  Cal- 

ifornia, in  25  fathoms;  length  exclusive  of  the  spines,  40  mm.;  U.  S.  N.  M., 
No.  96452.     The  coloration  is  yellowish  white. 
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Fi^.     6.    Venericardia  armUla  Dall,  length,  8  mm. ;  from  the  Gulf  of  Mexico;  U.  S.  N.  M., 
No.  93374;  Proc.  Acad.  Nat  Sci.  of  Philadelphia  for  1902,  p.  713. 

7.  Astarte  suhiequilatera  Sowerby,  var.  whUeavesii  Dall,  umbonal  view;  length, 

15  mm.;  Gasp^,  Gulf  of  St.  Lawrence  in  200  fathoms;  U.  S.  N.  M.,  No. 
96748;  p.  948. 

8.  lAmopsis  panametms  Dall,  length,  6  mm.;  Gulf  of  Panama  in  1,030  fathoms; 

U.  S.  N.  M.,  No.  109028;  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  559. 

9.  Astarte  liogona  Dall,  length  7.75  mm.;  Gulf  of  Mexico;  U.  S.  N.  M.,  No. 

&4439;  p.  948. 

10.  Vtmericardiii  moniliala  Dall,  length,  6.5  mm. ;  off  Rio  de  Janeiro  in  59  fathoms; 

U.  S.  N.  M.,  No.  96132;  Proc.  Acad.  Nat.  Sci.  of  Philadelphia,  for  1902; 
p.  713. 

11.  Adarte  soror  Dall;  length,  19  mm.;  Greenland;  U.  S.  N.  M.,  No.  109278; 

p.  947. 

12.  Agtarte  mbxqaHaJtera  Sowerby,  var.  whUeavesii  Dall;  lateral  view,  length,  15 

mm.;  U.  S.  N.  M..  No.  95748;  p.  948. 

13.  Cetoconcha  saiptui  Dall,  length,  13  mm.;  Gulf  of  Panama  in  100  fathoms; 

r.  S.  N.  M.,  No.  109026;  Proc.  U.  S.  Nat.  Mus.,  XXIV,  p.  561,  1902. 

Plate  LXIII. 

Fig.    1.  Astarte  vemicosa  Dall,  length  17.5  mm.;  Icy  Cape,  Polar  Sea;  U.S.N.M., 
No.  109276;  p.  948. 

2.  Astarte  alaskensis  Dall,  length  29  mm.;  Bering  Sea;  U.S.N.M.,  No.  107274 

p.  946. 

3.  Venericardia  goiUdii  Dall,  length  17  mm.;    off  San  Diego  in  823  fathoms; 

U.S.N.M.,  No.  109270;  Proc.  Acad.  Nat.  Sci.  Philadelphia  for  1902,  p.  714. 

4.  Venericardia  ineisa  T>ti\\,  length  9.5  mm.;  Unalaska;  U.S.N.M.,  No.  109267 

Proc.  Acad.  Nat.  Sci.  of  Philadelphia  for  1902,  p.  714. 
3.  AstarU  polaris  Dall,  length  28  mm.;    Bering  Sea;   U.S.N.M.,  No.  106859 
p.  945. 

6.  AstarU  benneUii  Dall,  length  15  mm,;   Bering  Sea;  U.S.N.M.,  No.  109279 

p.  946. 

7.  Venericardia  alaskana  Dall,  length  36  mm.;  Nunivak  Island,  Bering  Sea. 

U.S.N.M.,  No.  109271;  Proc.  Acad.  Nat.  Sci.  Philadelphia  for  1902,  p.  710; 

8.  Astarte  compada  Carpenter,  length  13.5  mm.;  Puget  Sound;  U.S.N.M.,  No. 

129118;  Proc.  Acad.  Nat.  Sci.  Philadelphia  for  1865,  p.  57. 

9.  Venericardia  cramdens  Broderip  and  Sowerby  (  F.  nidis  Gray) ,  length  31 

mm.;  Kyska  Island,  Aleutian  chain;  U.S.N.M.,  No.  109273;  p.  949. 

10.  Venericardia  ventricosa  Gould,  interior  of  right  valve;    length  18.5  mm.; 

California;  Proc.  Acad.  Nat.  Sci.  Phila.,  for  1902,  p.  709. 

11.  Asturte   (Rictocyma)   esquimalti  Baird,   length  15  mm.,    showing  peculiar 

sculpture;  from  off  Alaska  Peninsula;  U.S.N.M.,  No.  106862;  p.  949. 

12.  Another  valve  of  the  same  species;  p.  949. 

Note. — In  the  synopsis  of  the  Carditacea,  in  Proc.  Acad.  Nat.  Sciences  of  Philadel- 
phia for  1902,  p.  700,  the  name  Miodon  Carpenter,  1864,  was  adopted  for  a  subgenus 
of  Vfneri  cardia.  It  appears  that  this  name  was  used  by  Dumeril  for  a  fish  before  it 
was  proposed  by  Carpenter  for  the  moUusk,  and  I  have  therefore  proposed  for  Car- 
penter's Miodon  the  new  name  Miodontiscus,  For  the  section  of  Ferebra,  commonly 
called  ActiSj  also  a  preoccupied  name,  I  now  suggest  the  designation  of  Ojcymeris. 
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AN  ALASKAN  CORYMORPHA-LIKE  HYDROID. 


By  Samuel  Fessenden  Clarke, 

Professor  of  Natural  History,  Williams  College,  Massachusetts. 


In  a  report  on  the  hydroids  of  Alaska,  published  by  the  Academy  of 
Natural  Sciences  in  Philadelphia  in  1876,  the  material  of  which  was 
collected  by  parties  under  the  charge  of  William  H.  Dall,  and  is  now 
deposited  in  the  United  States  National  Museum,  I  created  the  family 
Rhizonemidae,  provisionally,  and  the  genus  Rhizanema  for  two  some- 
what mutilated  specimens.  Upon  further  examination,  and  with 
opportunity  to  consult  a  wider  range  of  hydroid  literature,  1  find  that 
I  was  in  error.  The  specimens  belong  either  to  the  genus  CorymorpJui 
or  to  the  genus  Lampra^  but  they  are  not  suflSciently  well  preserved 
to  determine  whether  the  gonophores  are  of  the  medusoid  type  char- 
acteristic of  Cm^ymorpha^  or  of  the  pseudomedusoid  type  of  Lamj/i^a. 
The  hydrocaulus  is  smallest  just  below  the  hydranth,  enlarging  grad- 
ually to  near  the  base,  where  the  basal  filaments  begin,  and  then  tapers 
rapidly  to  a  small  rounded  end;  a  small  section  of  the  stem  immediately 
above  the  filaments  is  roughened  with  transverse  wrinkles.  The  mem- 
brane which  beare  the  filaments  has  something  of  a  mammillated  sur- 
face and  is  easily  freed  from  the  cone-shaped  base,  see  figs.  1,  2.  The 
hydranth  is  large;  the  proximal  tentacles  are  in  a  single  verticil;  the 
distal  tentacles  are  short,  very  numerous,  matted  together,  and  I  can 
discover  in  them  no  regular  arrangement.  The  proboscis  is  very  large, 
being  but  slightly  smaller  at  the  distal  than  at  the  proximal  end;  the 
mouth  is  correspondingly  large,  the  full  width  of  the  distal  end  of  the 
proboscis.  Immediately  above  the  proximal  tentacles  are  the  peduncles 
of  the  gonophores;  they  are  about  thirty  in  number,  and  besides  those 
forming  the  circle  there  are  a  few  which  originate  a  little  higher  up 
on  the  proboscis.  The  peduncles  vary  much  in  length  in  this  imper- 
fect, alcoholic  specimen;  they  bear  irregular  clusters  of  processes, 
the  gonophores,  figs.  1,  3.  These  specimens  were  collected  in  Norton 
Sound,  near  St.  Michael,  Alaska,  October  17,  L875,  by  L.  M.  Turner, 
of  the  U.  S.  Signal  Service,  who  writes  that  "these  specimens  were  of 
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FlO.  1.— A  RESTORATION  OF  THB  BBTTEB  SPECIMEN;  ENLARGED  TWO  DIAMETERS. 

/.  Filaments.  f^.  Distal  tentacles. 

g,  Gonophores.  (*.  Proximal  tentacles. 

h.  Stem.  fi.  Canals  in  the  ccenosarc 

tr.  Wrinkled  area. 
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T\u.  2.— THK  basal  part  of  THB  0TSM,  WITH  THE  FILAMENT  MEMBRANE  PARTLY  TORN  AND  Pl'LLEn 

ASIDE. 


Pig.  3.— a  camera  oittline  of  one  of  the  peduncles  of  the  oonophorbb. 


Digiti 


ized  by  Google 


956 


PROCEEDiyOS  OF  THE  NATIONAL  MUSEUM.  ▼w.xm 


FlO.  4.-rA    LONdlTl'DINAL    HKfTION    THROUGH    THK    STEM    WALL    NEAR    ITS    BAAS.       O,    ENDODEU:  t, 

k<t<>derm;/,  fiijlmknt:  s,  support-ijimklla. 
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Fio.  0.— Part  op  section  through  the  basal  part  of  a  stkm  of  corymorpha  pexdcla  from 
Woods  Hole;  <f,  endoderm.    For  other  letterin<}  see  Figs.  4,  5. 

a  deep  coral  red  when  found;  they  are  not  common."  One  of  the 
.specimens  is  complete,  though  it  is  somewhat  mutilated,  the  tentacles 
and  the  sexual  peduncles  having  suffered  espe- 
cially. The  second  specimen  has  no  hydranth. 
An  interesting  structural  feature  is  discovered  in 
sections  of  the  stem  in  the  form  of  an  unuj:$ually 
thick  support- lamella,  the  Stutzlamella  of  Reich- 
ert;  it  stains  readily,  and  Is  found  between  the 
ectoderm  and  endoderm,  well  marked,  in  all  parts 
of  the  stem.  Sections  through  the  basal  part  of 
the  stem  show  many  thread  cells  in  the  ectoderm, 
also  the  relation  of  the  filaments  to  that  layer. 
The  filaments  show  no  signs  of  cellular  structure 
and  are  evidently  developed  from  the  ectoderm, 
fig.  5.  There  is  but  little  left  of  the  endoderm;  a 
remnant  of  it  is  seen  in  fig.  4,  a.  Sections  of 
the  hydrocaulus  of  CoTymorpha  pendnla^  figs.  6, 
7,  show  a  simular  thick  support -lamella  between 
the  ectoderm  and  the  endoderm.  In  the  filament- 
bearing  part  there  are  many  thread  cells  as  in 
the  Alaskan  form,  and  farther  up  the  hydrocaulus 
all  three  layers  decrease  in  thickness.  While  this 
is  probably  a  species  of  Corymorpha.  I  do  not  believe  in  rechristening 
it  until  we  know  definitelv  as  to  itsL'-enetic  relationsu    .^.^.^..^ 
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Fig.  7.— a  portion  op  the 

SAME  section  AS  FlG.  6, 
BUT  A  LITTLE  HIGHER  UP 
ABOVE  THE  REGION  OF  THE 
BASAL  FILAMENTS. 


ON  SOME  NEGLECTED  GENERA  OF  FISHES. 


By  Theodore  Gill, 

Honorary  AssocicUe  hi  Zoology. 


Dr.  Charles  W.  Richmond  recently  purchased  a  serial  in  twelve  vol- 
umes entitled  Magazin  f  iir  das  Neueste  aus  der  Physik  und  Natur- 
geschichte,  published  in  Gotha  from  1781  to  1799,  and  kindly  called 
my  attention  to  it.  In  the  sixth  volume  (3.  Stiick,  pp.  28-38)  for  1790 
is  an  outline  of  a  division  of  fishes  according  to  their  teeth  (Versuch 
einer  Eintheilung  der  Fische  nach  den  Zahnen)  by  Heinr[ich]  Fr[ied- 
rich]  Linck,  in  which  several  generic  names  are  proposed  which  take 
precedence  of  some  in  general  use,  but  happily  do  not  otherwise  seri- 
ously disturb  the  nomenclature.  Linck  is  only  known  by  the  article 
in  question,  which  is  duly  recorded  in  the  Bibliotheca  Zoologica  of 
Cams  and  Engelmann  (p.  971),  and  by  a  prize  writing:  De  analysi 
urinae  et  origine  calculi,  referred  to  by  the  editor  of  the  Magazin. 

As  the  magazine  is  very  rare,  an  outline  of  the  classification  seems 
to  be  desirable,  although  there  is  nothing  of  value  in  it  and  charac- 
ters are  often  erroneously  given  and  misapplied. 

CLASSIFICATION. 

1.  Ordnung.     Zahne  in  beiden  kinladen  [sic!]  allein,  ohne  Un- 

TERSCHIED  DER  VORDER-   UND   BaCKENZAHNE. 

a.  Ohne  Kiemendeckel. 

Squalus,  Mustelus  (p.  31),  Pristis  (p.  31),  Raja,  Khinobatos 
(p.  32). 

b.  MiT  KlEMENDECKELN. 

Blennius,  Cobitis,  Callichtbys  (Silurus  Linn.),  Caepala 
[=Ccpola],  Teuthys  [=Teuthis],  Zeus,  Pleuronectes,  Chaet- 
odon,  Acantburus,  Gasterosteus,  Exococtus,  Sternoptyx. 

2.  Zahne  in  den  Kinnladen  und  im  Gaumen,  Vorder-  und  Back- 

enzahne  8ind  night  verschieden  (p.  33). 

Mui-aena,  Gymnotus,  Silurus,  Trachinus,  Cottus,  Amia,  Poly- 
nemus,  etc.,  etc. 
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3.  Zahne  in   den   Kinnladen,  auf  deb  Zunge  und  im  Gaumen. 

VORDER-    UND    BaCKENZAHNE   8IND   NICHT  VER8CHIEDEN    (p.  34). 

Lophius,  Urano8copu8,  Salmo,  Esox,  etc.,  etc. 

4.  Zahne  in  den  Kinnladen  und  im  Gaumen.    Die  Vobderzahne 

HIND  VON   den    BaCKENZAHNEN  VER8CHIEDEN  (p.  35). 

Anarrchichas  [Anarrhicbas],  Sparu8,  Labrus,  Perca. 

5.  ZAiine  in  den  Kinnladen  allein.    Die  Vorderzahni:  sixd  von 

DEN    BaCKENZAHNEN   VERSCHIEDEN. 

Chlniaera,  Ballstes,  Ostracion,  Mormyrus,  Tricbiurus? 

6.  Zahne  in  dei;  Kinnladen  und  den  Lippen  (p.  36). 

Atberina. 

7.  Zahne  in  den  Lippen  und  auf  der  Zunge. 

PetroniVzon. 

8.  Zahne  in  der  Oberkinnlade  allein. 

Pej^sus. 

9.  Keine  Zahne. 

A.  Da8  Maul    ist    in    einen    langen     RCssel     vergezogen. 

Xiphlas,  Acipenses  [Acipenser],  Syngnatus  [Syngnatbus], 
Centriscus,  Fistularia,  Loricaria  (p.  37). 

B.  VORSTEHENDE    KN^HERNE    KiNNLADEN.       KeINE   ODER    DOCK 

UNMERKBARE   8CHUPPEN. 

Diodon,  Tetradon  [Tetraodon],  Mola. 

C.  VoRSTEHENDE   KiNNLADE.      SCHUPPEN  (p.  38). 

Soarus.     GehOrt  zur  4ten  Abtheilung. 

D.  Keine  vorstehende  Kinnladen.     Unmerkbare  Schuppen. 

Ainmad}  tes  [Animodytes]. 

E.  NicHT  hervorstehende  Kinnladen.  Deutliche  Schui>pb:n. 

"  Muraena  (Sahiio  Linn.)  Cyprinus."     [Sic!] 
Enough  has  boen  given  to  show  the  erroneous  and  worthless  char- 
acU^r  of  the  author's  views.     The  new  genera,  however,  demand  fur- 
ther attention.     The  punctuation,  or  want  of  it,  is  reproduced  from 
the  original. 

NEW  GENERA. 

1.  MusTELUs.  ''Stumpfe  Zahne  ein  rundlicher  KOrper  M.  la?vis 
(Squalus  Mustelus  Linn.)  Unterscheiden  sich  von  dem  vorigen 
Gcschlecht  [S(jn(7/m]  doch  sehr  dadurch,  dass  sie  weniger  gefrassig 
sind,  sich  mehr  von  vegetabilien  nfihren,  und  eine  mehr  glatte  Haut 
haben." 

The  name  is  thus  accompanied  by  a  good  diagnosis  and  typonym 
and  consequently  is  well  entitled  to  place  instead  of  Mustelm  of 
Cuvier  or  Gah'}/.^  of  li^ifinesiiue.  The  genus  Mmteha^,  as  undei-stood 
by  Jordan  and  typified  by  ''MuMdu^  emih;'  is  thus  bereft  of  a  name 
and  may  take  that  of  Cynias. 
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2.  Pristis.     *'  Das  Maul  ist  in  eine  Sage  vergezogen,"  etc. 
Squalus  pristis  is  specified  as  the  representative  of  the  genus.     The 

genus  is  thus  well  defined,  has  a  typonym,  and  the  name,  being  long 
anterior  to  Shaw's,  must  be  accredited  to  Linck. 

3.  Rhinobatos.     "Stumpfe  Zahne,  Platter  KOr per." 

This  name  is  long  prior  to  Rhinobatm  of  Bloch  and  Schneider  (1801), 
but  is  not  accompanied  by  a  full  definition  or  a  typonym.  Happily 
this  is  not  of  much  consequence,  the  names  being  essentially  similar, 
and  different  authors  may  exercise  their  preference  of  authorities 
without  difference  of  result. 

4.  Callichthys  (Silunis  Linn.).  The  meaning  of  this  association 
of  names  is  not  evident,  although  the  natural  inference  would  be  that 
Callichthys  was  proposed  at  the  expense  of  Sihcrus  of  Linnieus.  At 
any  rate,  it  does  not  militate  against  the  restriction  of  CaUix^hthys  \o 
the  genus  generally  known  by  that  name,  and  was,  indeed,  probably 
intended  for  that  genus. 

5.  CoBiTis.  This  name  stands  out  without  any  qualification  as  that 
of  a  fish  with  uniform  teeth  in  both  jaws.  Linck,  consequently,  must 
have  intended  to  restrict  the  name  to  Anahl<q>s^  and  did  remove  the 
CobitisharhatuUi  and  tmniaivom  the  Linniean  genus  to  constitute  a 
new  one  (Barhatulu)  on  a  later  page  (38).  He  referred  to  the  ''Cabitis 
[Cohiti^]  heteroclita^^  of  Linnaeus  as  a  fish  of  uncertain  relationship. 
("  Ungewisse  Stellen  haben  Blennius  Cornutus  Cabitis  heteroclita, 
Chaetodon  Ciliaris,  Gasterosteus  ovatus"'  (p.  33). 

6.  Alosa. 

7.  Thymallus. 

Liinck,  in  a  paragraph  under  section  3,  remarks  that  Alosa  has  no 
lingual  teeth,  and  that  Thymallus  differs  somewhat  from  Salmo^  but 
does  not  say,  in  so  many  words,  that  they  are  distinct  generically. 
The  paragraph  is  reproduced  from  p.  35  to  enable  anyone  to  judge  for 
himself. 

Das  Geschlecht  Clupea  ist  noch  nicht  genau  bestimmt,  die  meisten  haben  im 
Gaumen  kleine  Zahne.  Alosa  hat  keine  Ziihne  aiif  der  Zunge.  Sie  sind  k(>ine 
Kaubthiere.  Thymallus  weicht  etwas  von  Salmo  ab.  Sie  hat  nur  wenig  Ziihne  im 
Gaamen,  und  zuweilen  ein  paar  auf  der  Zunpe.     Auch  ist  sie  kein  Raubfisch. 

This  seems  scarcely  sufficient  to  entitle  Linck  to  recognition  as  the 
responsible  authority  for  the  generic  names. 

8.  MoLA.  "Mola  est  zu  schr  durch  die  kOrperform  verschieden, 
als  dass  das  Geschlecht  kOnnte  unter  Tetradon  [Tetmodon]  stehen." 

3fol/i  is  thus  sufficiently  named  and  differentiated  from  Tetraodon, 
but  fortunately  there  need  only  be  a  change  of  authorit}^  for  the 
genus—  Linck  (1790),  Instead  of  Cuvier  (179S). 

9.  SoARUS.     This  name,  already  referred  to  (p.  960),  is  not  presenU^d 
•  in  a  form  sufficiently  precise  to  require  att(Mition  or  to  entitle  it  to 

Digitized  by  ^OOQ IC 


tf 62  FRflCEEDTNGS  OF  THE  NA  TIOXAL  MUSEUM.  toi.  xxtl 

precedence  over  any  other  name.  Indeed,  it  is  very  uncertain  what 
was  intended  by  the  name.  It  mw^  profmbly  a  misprint  for  Saurus. 
Now  thvTv  nre  four  wi! II -known  fishes  with  wWch  the  name  of  saurus 
hsis  h*'on  ansoeintcid—  KIojm  ^urux^  S^nfMitfM  murus^  ScoTnberesox  sau- 
ruH^  and  Trachurii^  traehurnis.  None  of  these  is  destitute  of  teeth, 
thoii^'ji  tlif*  Sefntthf-rtMtfX  HiinnfM  has  oxt rc^mely  small  ones,  the  jaws  are 
niiu*!i  |>r4xlucod,  and  the  lower  one  is  t onsiderably  longer  than  the 
upiM^r,  It  is  proKable,  therefore,  that  Linck  had  that  species  in  view 
when  lie  named  the  genus  StMinm^  but,  of  (X)urse,  the  name  has  no 
right  i»f  way  over  Sromhereiio^. 

la  BAttBATLXA.  ''Hieher  g<?h5ren  CobitLs  Barbatula  Taenia.  Sie 
nahern  sirh  ( 'uhitis  sehr/' 

This,  a  synonym  uf  i  \Mtw  in  a  wide  sense,  is  left  after  the  elimina- 
tion of  OtbifiJi  itnuUrpH  and  C.  h^teroeiHuj*  from  the  ill-defined  Linnsean 

gt^lUls. 

Of  tlii'  nine  new  generir  names  proposed  by  Linck,  three  are  well 
entitled  to  adoption  from  liiiu,  MnMeluM,  I^ristis^  and  Mela,  The 
others  do  not  seem  to  be  presented  in  sneh  form  as  to  demand  recog'- 
nition;  thev  are  RhtnoiMUtm^  VaUickthy^^  Alosa,  Thy^naUuSy  SoaniSj 
and  BtirUiiHla, 
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NOTICE  OF  A  SMALL  COLLECTION  OF  FISHES,  INCLUD- 
ING A  RARE  EEL,  RECENTLY  RECEIVED  FROM  H. 
MAXWELL  LEFROY,  BRIDGETOWN,  BARBADOS,  WEST 
INDIES. 


By  Barton  A.  Bean, 

Assistant  Curatory  Division  of  Fishes. 


On  December  12, 1902,  the  United  States  National  Museum  received 
from  Mr.  Lefroy  a  few  fishes,  including  a  small  eel,  which  proves  to 
be  the  rare  Afdiu  egvioivtis^  heretofore  known  only  from  the  type 
described  by  Dr.  David  Starr  Jordan  from  a  specimen  15  inches  long, 
obtained  by  him  at  Egmont  Key,  Florida.^ 

The  example  here  noticed.  No.  50594,  U.S.N.M.,  is  ^\  inches  long; 
its  proportions  are  essentially  the  same  as  those  given  for  the  type. 
The  color  is  olive,  tinged  with  yellow,  thickly  punctulated  with  darker 


APLIA  EOMONTI8. 


everywhere  except  a  narrow  space,  from  tip  of  lower  jaw  to  vent, 
which  is  silvery.  Eye,  black.  Mr.  Lefroy's  label  for  the  specimen 
is  "No.  57.  White  Sand  Eel,  Barbados." 

Since  examining  the  above  Dr.  H.  M.  Smith,  of  the  U.  8.  Fish 
Commission,  has  called  my  attention  to  one  of  these  eels  just  received 
from  Dr.  J.  C.  Thompson,  U.  S.  Navy,  Dry  Tortugas,  Florida.  It 
measures  8i  inches.  Dr.  Thompson  gives  the  following  life  colors: 
''  Uniform  yellowish  olive;  on  head  an  oblong  dull  red  blotch,  and  a 
similar  colored  streak  on  opcrcle,  probably  the  blood  showing  through 
at  these  points;  abdomen  silvery." 

«Proc.  Nat.  Acad.  Sc'i.  Phila.,  1884,  p.  44. 
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Other  specimens  received  from  Mr.  Lefroy  are: 

No.  5i>593.  Striped  sand  eel  {Echidna  oatenatd)^  Barbados,  in  shal- 
low water.     No.  6  of  the  collector. 

No.  50595.  Yellow  fish  {Chaetodan  striatus)^  Carlisle  Bay,  Barbados. 
No.  80. 

No.  50596.  White  fish  {Chxiodon  ocdlatus)^  Carlisle  Bay,  Barbados. 
No.  83,  Oct.,  1902. 

No.  50597.  Black  fish  {Pomaoanthus  zonipectys^  young),  Carlisle 
Bay,  Barbados.     No.  81. 

No.  50598.  Coffer  or  koffer  fish  (Lactophrys  triqueter),  Carlisle  Bay, 
Barbados.     No.  84. 
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ON    SOME    FISH    GENERA    OF    THE    FIRST    EDITION    OF 
CUVIER^S  RBGNE  animal  AND  OKEN'S  NAMES. 


By  Theodore  Gill. 

Honorary  Asmdate  in  Zoology. 


In  the  first  edition  of  the  Regne  Animal  (1817)  Cuvier  introduced 
many  new  genera  or  subgenera,  but  most  of  them  were  named  only 
in  French  guise.  Consequently  many  naturalists  have  refused  to 
accept  them,  but  adopted  the  first  Latin  names  given  subsequently, 
whether  they  were  simply  Latin  equivalents  for  Cuvier's  or  substi- 
tutes for  them.  My  desire  to  retain  the  excellent  name  Lucwparca 
for  the  pike-perches  led  me  to  search  for  earlier  commentatoi-s  on 
Cuvier  and  latin  equivalents  of  his  names  than  I  had  previously  found. 
Several  years  ago  I  concluded  to  look  through  the  volumes  of  the  Isis 
and  ascertain  if  Oken  had  anything  to  say  about  the  subject.  The 
volume  for  that  year  in  the  library  of  the  Smithsonian  Institution  was 
^thout  an  index,  but  finally,  at  page  1145,  I  came  upon  an  elaborate 
commentary  by  Oken  ^  on  the  classification  proposed  by  Cuvier,  and 
that  classification  and  Oken's  arranged  in  parallel  columns.  I  com- 
municated this  discovery  to  several  naturalists,  and  among  them  to 
President  Jordan,  who  has  consequently  been  able  to  "get  to  bottom" 
in  the  case  of  several  of  the  Cuverian  genera.  In  order  that  others 
may  have  equal  facilities,  I  hereinbelow  give  the  names  of  Cuvier 
which  were  prefixed  by  a  French  article  and  without  formal  Latin 
names.  Cuvier  was  quite  inconsistent  in  the  latin ization  of  the  names, 
sometimes  giving  them  with  all  formality,  within  parentheses,  after 
the  French  names,  but  generally  neglecting  to  do  so.  The  names 
here  treated  are  those  respecting  which  the  neglect  was  manifested. 

The  volumes  of  Isis  are  often  quite  difficult  to  consult.  In  the  present 
case,  Oken's  commentary  extends  through  the  whole  of  five  numbers 
entitled  and  numbered  as  follows: 

No.  144,  columns  1145-1152;  no.  145,  columns  1153-1160;  no.  146, 
columns  1161-1168;  no.  147,  columns  1169-1176.  There  are  two  col- 
umns to  each  page  and  the  columns  (not  pages)  are  numbered. 

«Cuvier8  und  Okens  Zoologien  neben  einandergestellt:  in  Ibis,  1817,  pp.  and  col. 
1145-1179 4-1779-1782-}- 1182-1184  (irregularly  numbered:  see  explanation  above). 
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''  Zu  147,"  two  leaves  [1177-1178]  =-  four  pages. 

The  onl}^  leaf  numbered  is  1178;  there  are  two  columns  to  each 
page,  as  in  case  of  previous  numbers. 

No.  148,  pages  [1779-1782]. 

On  these  pages  there  are  also  two  columns,  and  the  matter  is  con- 
tinued without  interruption  from  the  last  page  of  the  previous  number. 

The  numbers  1779,  1780,  1781,  and  1782  are  merely  slips  for  1179- 
1182. 

''Zu  148,"  leaves  [1183-1184]  =  four  pages. 

All  these  parts  are  constituents  of  a  number ''  VIII,"  which  embraces 
parts  131  to  151.  All  are  without  indication  of  the  month  or  w^eek 
or  other  date  than  ''  1817." 

The  section  relative  to  the  fishes  is  in  the  last  three  columns  of  pages 
•  numbered  ''  1781 "  and  "  1782"  and  the  first  three  coluums  of  leaf  1183. 

Without  this  explanation  the  reader  would  be  naturally  perplexed. 

GENERIC  NAMES. 
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Lstiophorus 
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Anabas  (Anthias  test) 
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Amphiprion 
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Several  of  these  names  have  undesirable  ending,  as  LAia^  Bagre^ 
£ro87rte^  and  Otolithes.  Others  are  incomplete,  as  Morr,^  Mvst.^ 
Pristipmn.^  and  Leptopod,  Apparently  Oken  was  undecided  himself 
as  to  appropriate  endings,  and  left  them  as  he  has  done  on  account  of 
tiiis  uncertainty. 

In  an  article  ''On  the  relations  and  nomenclature  of  Stizostedion  or 
Lucioperca,"  published  in  1894,^  I  was  unable  to  find  a  latinized  gen- 
eric name  for  the  pike-perches  earlier  than  1820,  when  Rafinesque 
published  the  name  Stizmtedion.  The  name  Snndrv^  published  in  the 
3'ear  1817  as  Cuvier's,  must  now  be  received  and  take  its  place.  By 
those  authors,  however,  who  consider  the  American  and  European 
species  to  be  distinct  generic  types,  Stizostedion  will  be  retained  for 
the  former  and  Sander  be  taken  for  the  latter. 

Zingel  must  supersede  Cingla  or  Acerina, 

The  generic  names  that  may  be  accepted  as  dating  from  this  work 
are  Monacanthus^  Alutera^  Trlaeanthiui^  Curhfuitiat^  Piahiunts^  Cirrhi- 
nus,  Bagre^  Lota^  Bro»me^  Monocldrm^  Aurata  {=Sparm)y  Plectro- 
pomus^  Priacanthiui^  StelUfer^  Saivd^r^  Zingel^  OtolltheH^  and  Chdrno. 
When  Cuvier  gave  a  Latin  or  Greek  ending  to  a  word,  it  may  be  con- 
sidered as  a  genuine  scientific  name  even  if  he  did  prefix  it  with  a 
French  article  or  give  a  French  accent. 

«Proc.  U.  S.  Nat.  Mus.,  XVII,  12iJ-128. 
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REPORT  ON  THE  FRESHWATER  OSTRACODA  OF  THE 
UNITED  STATES  NATIONAL  MUSEUM,  INCLUDING  A 
REVISION  OF  THE  SUBFAMILIES  AND  GENERA  OF 
THE    FAMILY   CYPRIDID^. 


By  Richard  W.  Sharpe, 

Instructor  in  Biology,  WUmeit€y  Illinois. 


INTRODUCTION. 

The  following  report  presents  in  part  the  results  of  a  study  of  the 
fresh-water  Ostracoda  belonging  to  the  United  States  National  Museum. 
The  greater  portion  of  the  material  was  collected  from  quite  widely 
separated  regions.  Places  as  remote  from  one  another  as  New  Jersey 
and  California  on  the  one  hand,  and  Oregon  and  Mexico  on  the  other, 
are  represented. 

The  material  has  been  collected  by  friends  of  the  U.  S.  National 
Museum,  somewhat  cursorily  and  in  small  quantities.  Dr.  E.  Palmer, 
Dr.  Alfredo  Duges,  Mr.  E.  W.  Berry,  and  Prof.  H.  I.  Smith,  are 
among  those  who  have  contributed. 

So  much  confusion  and  error  has  arisen  on  account  of  the  genus 
name  Cf/prlnotm,  that  I  shall  here  use  it  as  a  subgeneric  name  under 
the  genus  Cypris,  The  attempt  has  been  made  to  distinguish  the 
genus  Cyprinotus  from  the  genus  Cypris  by  means  of  the  method  of 
propagation  and  the  presence  or  absence  of  tubercles  on  the  right 
shell  margin.  Cyprinotics  was  distinguished  from  Cypris  by  being 
sexual — while  Cyp'ru  parthenogenetic — also  by  possessing  a  row  of 
tubercles  on  the  right  shell  margin,  which  CyprU  lacked. 

As  regards  the  method  of  propagation,  it  is  undeniably  the  case  that 
it  is  not  always  a  genus  character  among  the  Osti'acoda.  For  instance, 
Ilyocypris  gihba  Rahmdohr  is  not  represented  by  males,  while  Ilyocy- 
pris  lacustris  Kaufman n  is  propagated  sexually. 

Indeed,  European  forms  of  CyjriHs  clavata  Baird  are  parthenoge- 
netic, whife  African  forms  of  the  same  species  are  sexual.  Further- 
more, Cypris  testudinaria  Sharpe  is  sexual,  a  character  which  might 
have  allied  it  with  Cyjn^notus^  but  it  is  entirely  without  tubercles  on 
the  shell  margins.  In  fact,  it  seems  that  this  species  breaks  down 
any  possible  barrier  between  Cypris  and  Cyprinot^us^  indicating  that 
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at  most  Cyprinotm  .should  have  but  the  rank  of  a  divisic 
genus  CyprU. 

Furthermore,  1  entirely  agree  with  the  observations  of  B 
where  he  says: 

Ebenso  ist  das  vorhandsein  einer  Tuberkel-reihe  auf  dem  Shalenrand  el 
merkmal  von  eehr  fraglichen  Wert,  da  es  eben  ein  rein  ausBerlichefl  ist,  r 
bedenkliche  Folgen  eine  Beriicksichtigung  solcher  rein  ausserlicher  Merli 
Systematik  herbeifi'ihrt,  hal)en  uns  de  Diagnoeen  alterer  Autoren  zur  Geni 

The  tul>ercles  also  seem  to  be  quite  variously  present  on  l 
and  left  valves,  and  regardless  of  the  method  of  propagation 

I  shall  therefore  regard  the  genus  Cyprinotus  as  a  subgen 
genus  Cypris^  the  genera  IleterocyprU  Claus  and  Amphicy 
being  similarly  used  and  for  similar  reasons  (see  key,  genui 

All  species  of  Cyprin  that  are  evidently  sexual  and  have 
tubercles  on  the  right  shell  margin  should  fall  in  the  C 
group.  Those  seemingly  sexual  and  armed  with  tubercles  o 
valve  margin  and  with  ''pore  canals"  should  fall  under  the 
pris  group.  Provisionally  it  seems  necessary  to  establish 
subgenus,  with  CyprtH  gratidU  Chambers  as  the  type.  Ii 
data,  however,  makes  this  division  a  doubtful  one.  All  oti 
of  Cyprts  not  included  in  the  above  four  subgenera  will 
classed  in  Cypris  proper. 

Of  the  nine  species  described  in  this  report,  I  have  been  e 
identify  seven  with  forms  already  recorded.  The  remaii 
species,  as  also  the  genus  Spirocypris^  1  regard  as  new  t< 
As  a  whole,  the  museum  collection  so  far  affords  an  additior 
genera  and  five  species  as  new  to  the  United  States,  and  of 
but  Chliimydotheca  as  new  to  America,  this  genus  being  < 
described  from  Mexico. 

I  owe  thanks  to  Dr.  S.  A.  Forbes,  of  the  University  of  111 
loan  of  literature;  to  Dr.  Richard  Bathbun  and  Mr.  Charles 
son,  of  the  U.  S.  National  Museum,  for  loan  of  material,  ai 
A.  C.  Eyclesheimer  and  Mr.  C.  C.  Adams,  of  the  University  of 
for  many  courtesies  extended. 

SYSTEMATIC  SUMMARY. 

The  fresh-water  Ostracoda  of  the  U.  S.  National  Museum  ai 
uted  as  indicated  in  the  following  summaries.  The  species 
nine  names,  distributed  in  six  genera  and  four  subfamilies,  aj 
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Genus. 


Subgenus 


Jigitized  by  VjUUy  \SC 


NO.  1347.  FRFJ^H-WATER  OSTRACODA—SHARPE.  971 

It  is  yet  too  soon  to  hazard  any  remarks  regarding  geographical  dis- 
tribution in  America,  as  too  little  is  known  of  the  range  of  individual 
forms. 

The  following  table  will,  however,  show  the  relative  abundance  of 
the  museum  forms  at  the  time  and  place  of  collection: 

SUMMARY    OF    SPECIES  OF    FRESH-WATER    OSTRACODA    OF    THE 
NATIONAL  MUSEUM. 
1.  Family  CYPRIDID^. 

(a)  Subfamily  Cypridin-k, 

1.  Genus  Oypri». 

(a)  Subgenus  Cypris. 

1.  C.  trirenSj  Guanajuato,  Mexico,  April  (few). 

2.  C  pubera  Jurine,  Oregon  (abundant). 

3.  C.  pdludda  Sharpe,  Guanajuato,  Mexico,  April  (abundant). 

Big  Butte,  Idaho,  September  (abundant). 

2.  Genus  Spiroq/pris,  new  genus. 

4.  S.  pasmica,  new  species  (few). 
(6)  Subfamily  HERpETOCYPRiDiNiE. 

3.  Genus  Ilerpetocypris, 

5.  //.  reptans  Baird,  California,  September  (abundant). 

4.  Genus  Chlamydoiheca. 

6.  C.  viexicaTui^  new  species,  Mexico,  September  (abundant). 

7.  C  azteca  Saussure,  Texas,  October  (common), 
(c)  Subfamily  Cypridopsin^. 

5.  Genus  Potamocypris. 

8.  P.  smaragdina  (Vavra),  Mexico,  April  (few), 
(rf)  Subfamily  Cyclocypridin-s:. 

6.  Genus  Cypria. 

9.  C.  exsculpta  Fiscther,  Michigan,  November  (common). 

synoptical  key  to  the  subfamilies,  genera,  and  subgenera  op  the  fresh- water 

ostracoda,  included  in  the  family  cypridid-k. 
Family  CYFRiDiDiE. 
a  Natatory  setae  commonly  reaching  beyond  end  claws.     Second  feet  usually  with 
three  terminal  setse  of  different  lengths,  two  backwardly  directed  and  the  mid- 
dle one  sometimes  claw-like.     First  maxillary  process  usually  armed  with  6 

strong  spines .• Subfamily  Notodromadina%  I. 

b  Second  antennae  6-segmented  in  both  sexes. 
c  Second  feet  normal.    Terminal  seta  of  caudal  ramus  missing.     Branchial 

plate  on  second  maxilla  of  2  setae Notodromas,  1. 

cc  Second  feet  with  a  claw  on  end  segment.     Furca  normal,  but  terminal  seta 

small  or  missing  in  female.     No  branchial  plate Newhamia,  2. 

66  Second  antennae  S-segmented  in  both  sexes.     Branchial  plate  present. 
c  Two  terminal  claws  of  ramus,  seta-like.    Second  foot  with  a  claw-like  seta. 

Cyprois,  3. 
aa  Natatory  setae  shortened ;  no  swimmers.     Second  foot  with  a  beak-shaped  end 

segment  and  a  short  claw Subfamily  Herpetocypridin^,  II. 

6  Furca  ending  in  3  claws;   dorsal   seta  replaced  by  a  short  spine.     Males 

unknown ByodromtiB,  4. 

66  Furca  normal. 
:  c  Second  segment  of  first  foot  with  2  setae  on  anterior  margin.    Three  spines 

I  on  first  maxillary  process,  the  first  one  commonly  toothed. 
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re  Second  segment  of  first  foot  nonnal,  but   1   seta.     Two  8p 
maxillary  process. 
(/  Spines  of  maxillary  process  plainly  toothed. 
e  Length,  1.8  mm.  or  more.    Two  setse  on  first  segment  of  fii 

Her 
ee  Length,  1 .0  mm.  or  less.     One  seta  on  first  segment  of  first  1 

M 

dd  Spines  of  maxillary  process  not  toothed /V 

aaa  Natatory  sette  reaching  beyond  end  claws,  or  approximately  to 
claws.     Second  foot  with  a  beak-like  end-segment  and  a  claw. 

Subfamily  Cyi 
h  Two  eyes.     Natatory  setie  reaching  beyond  end  claws.     Shel 

strong Ct 

hb  No  eyes,  unless  rudimentary. 
r  Testes,  if  present,  originating  in  anterior  part  of  shell,  and  anter 
of  concentric  circles  or  half-circles. 
d  Testes  in  form  of  concentric  half-circles,  anteriorly.     Shel 

more  than  0.6  mm  or  0.8  mm.  in  length C 

dd  Testes  in  form  of  concentric  circles,  anteriorly.     Shell  morei 
in  length. 
e  Shell  tumid  and  excessively  hairy.     Furca  no^al,  slend 

than  one-half  length  of  shell Sp 

ee  Shell,  as  seen  from  side,  narrow,  oblong,  and  smooth.     Furc 

developed,  more  than  one- half  length  of  shell C)f 

ddd  Males  unknown.      Furca  with  2  long  terminal  setie   in 
usual  claws;  also  usually  a  short  dorsal  one.     Ovary  spi: 

rr  Testes,  if  present,  not  originating  in  the  anterior  part  of  shell, 

not  in  circles  or  half-circles. 

d  Right  shell   prominently  armed  with  a  dorsal,  longitudim 

process. 

e  Dorsal  process,  with  thorn-like  projections  at  both  extremi 

appearing  as  8  concentric  half-circles  in  posterior  part  of  t 

Si 
ee  Dorsal   process,  with  a  thorn-like  projection  at  posterio 

Furca  excessively  large Acan 

dd  Shell  comparatively  smooth,  at  least  no  dorsal  ridge-like  pro 
e  Furcal  dorsal  seta  rudimentary  or  absent.     Males  present. 

Sti 
ee  Furcal  dorsal  seta  plainly  present. 
/  First  foot  4-segmented,  third  and  fourth   segments  ue 

unusually  broad.     Furca  and  its  claws  smooth Ex 

ff  First  foot  not  4-8egmented,  usually   five.      Furca  usui 

Propagation  sexual  or  asexual 

g  Furca  normal. 

h  Length,  3.00  mm.  to  3.50  mm.    Sexual.  -Subgenus  Ai 
hh  length  less  than  3  mm. 
i  Parthenogenetic.     Valves  with  or  without  tubercle 

Subger 
n  Sexual.     Right  valve  with  marginal  tubercles. 

Subgenus ( 
m  Sexual.     Left  valve  with  marginal  tubercles. 

Subgenus  II^ 
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gg  Furca  abnormal,  "terminal  seta  missing. "(?) 

h  Sexual.     Length,  3.00  mm.  or  more Subgenus  umuimed,  4. 

acujux  Natatory  setsB  usually  long.    Second  foot  usually  beak-shaped  at  tip,  with  a 
claw.    Furca  rudimentary,  with  a  lash-like  end  bristle. 

Subfamily  Cypbidop8in.e,  IV. 
h   Furca  with  no  dorsal  seta,  lamellar  and  ending  in  a  long  bristle. 

c  Shell  irregularly  sculptured  and  roughly  tubercled.  First  foot  4-8eg- 
mented.     End  segment  of  second  foot  not  beak-shaped,  but  small  and 

conical Oncoaiprin,  19. 

bh  Furca  usually  with  dorsal  seta,  or  at  least  with  2  end  setse. 

c  Natatory  seUe  normal,  or  at  least  reaching  to  middle  of  terminal  claws. 
d  Shell  covered  with  prominent  conoentric  lines.    Second  antenme  of  sexes 

different Zonocypris,  20. 

dd  Shell  plain,  at  least  no  concentric  lines  or  bands. 
e  Shell  broad  from  above,  tumid.     Branchial  plate  of  from  2  to  5  plumose 

setjE.     Parthenogenetic Cypri4opm,  21. 

ee  Shell   rather   narrow   from  above.      Second  antennae  usually  4-seg- 
mented.     Branchial  plate  of  not  more  than  2  setse.     Sexual  or 

asexual Potamoq/prtB,  22. 

cc  Natatory  setse  very  rudimentary,  not  adapted  for  swimming. 

Paraq/pridop»is,  23. 
cuiaaa  Natatory  set^  very  long,  usually  twice  as  long  as  distance  from  their  origin 
to  tips  of  end  claws.     Second  feet  with  3  setw,  1  long,  the  other  2  rather 
short  and  backwardly  directed.     Furca  usually  normal. 

Subfamily  CvcLOCYPRiDiNiE,  V. 
b  Natatory  setse  reaching  well  beyond  end-claws. 

c  Terminal  segment  of  second  foot  small.  Ductus  of  circlets  of  spine-like 
setse,  and  a  distinct  central  axis.     Fourth  segment  of  second  antenna  of 

male  with  2  sense  organs Cgpriay  24. 

d  Valves  of  shell  of  about  same  size.     Right  valve  margin  not  usually 

crenulate Subgenus  Oifpria^  1. 

dd  Valves  of  shell  of  decidedly  different  sizes.     Terminal  margins  of  right 

shell  crenulate Subgenus  Phynoq/j^ria,  2. 

cc  Terminal  segment  of  second  foot  long  and  narrow,  three  times  as  long 
as  broad.  Ductus  of  numerous  long  filaments;  no  distinct  central  axis. 
Fourth  segment  of  second  antenna  of  male  with  no  sense  organ  on  distal 

end CyclocifprU,  LTi. 

hb  Natatory  setic  reaching  but  to  tips  of  end-claws  or  slightly  beyond. 

c  Furca  with  2  small  dorsal  setse.     Shell  smooth Pmitopartay  26. 

cc  Furca  normal.     Shell  tubercled  or  furrowed  in  region  of  eyes,  resembling 

marine  forms  or  Limnicythere Lyocyprisy  27. 

(taaana  Natatory  setse  entire  lacking,  or  little  developed.  Second  antenna?  o: 
female  5-segmented;  of  male  mostly  6-8egmented,  and  with  2  sense  clubs. 
Terminal  segment  of  second  foot  with  3  unlike  seUe,  2  of  which  are  back- 
wardly directed Subfamily  Ganik)nix.«,  VI. 

h  Shell  not  reticulated  or  honeycombed. 
c  Natatory  aeUe  of  first  antenna  longer  than  entire  antenna.     Penultimate 
segment  of  second  foot  of  2  fused  segments;  foot  therefore  4-8egmented, 

Furca  normal Cryptocandona,  28. 

cc  Natatory  sette  of  first  antenna  shorter  than  antenna.      Second  antenna 
6-segmented  in  male  and  5-segmented  in  female. 
d  Furca  normal.     Branchial  plate  of  2  setse.     Eye  present,  small. 

Candonaf  29. 
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(Jd  Furca  abnormal. 
e  Anterior  or  terminal  seta  of  furca  miasing.     Eye  rudimentary,  diaai>- 

pearinp  with  age Ttrphlocjrpri^,  SO. 

fe  Posterior  or  dorsal  seta  missing.     Branchial  plate  of  3  setse. 

Caiidorufjmi^y  31. 
bh  Shell   reticulated,  tumid.     Small,  not  more  than  0.8  mm.  in  length. 

Paraeandfma^  32. 

The  following  text  contains  a  few  revised  generic  descriptions — 
notably  that  of  the  genus  Cypris — as  also  short  keys  to  the  known 
North  American  species.  A  few  other  forms  are  inchided  for  pur- 
poses of  compjirison;  these,  however,  being  marked  with  an  asterisk  (*). 

I.  SuTifHinily  lSfO'rOT>TtO^^LAX>lN.^G. 
1.  NOTODROMAS  Lilljeborg,  1858. 

MonociUiis  J  URINE,  Histoire  des  Mofiocles,  qui  se  trouvent  aux  environs  de  Geu^'e, 
1820. — Lilljeborg,  De  Crustaceis  ex  ordinibiis  tribus,  1858,  p.  94. 

Cyprois  Zenker,  Monographie  der  Ostracoden,  1854,  p.  80. 

Notodromaa  Brady  and  Norman,  A  Monograph  of  the  marine  and  fresh  water 
Ostracoda,  Trans.  Royal  Dublin  Soc.,  1889,  p.  95. 

Shell  high,  smooth.  Natatory  setae  reach  to  tips  of  terminal  claws. 
Second  antennie  six-segmented  in  both  sexes.  First  maxillary  process? 
with  six  toothed  spines.  Second  foot  four-segmented,  terminating  in 
three  setae,  of  which  two  are  directed  backward.  Branchial  plate  of 
two  setai.  Furca  with  the  two  terminal  claws  seta-like,  terminal  seta 
missing,  so  that  furca  seems  to  end  in  three  seta?.  Two  eyes,  sejjarate. 
Sexual. 

a  Female  with  spine-like  projection  at  lower  posterior  extremity  of  shell.     Shell 
smooth,  noticeably  quadrangular N.  manacha  O.  F.  Muller. 

2.  NEWHAMIA  King,  18B8. 

Newhamia  King,  On  Australian  Entomos.,  Proc.  Royal  Soc.  Van  Diemans  Land, 
III,  1855. — Vavra,  Die  Ostracoden  vom  Bismarck-Archipel,  1901,  p.  179. 

Shell  roughly  granulate  or  tubereulate  on  outside.  Natatory  seta? 
reaching  tips  of  terminal  claws.  Second  antennfe  six-segmented  in 
both  sexes,  that  of  female  terminating  with  a  simple  terminal  seta, 
while  that  of  male  terminates  with  a  coarsely  toothed  spine.  Bran- 
chial plate  missing.  Terminal  seta  of  furca  is  usually  present  in  male, 
but  lacking  in  female.  Two  separate  eyes.  Second  foot  with  three 
setBB  of  ditferent  lengths,  one  almost  claw-like.  Ductus  of  numerous, 
thick!}'  arranged,  chitinous  whorls.  FurcA  normal,  but  terminal  seta 
occasionally  missing  in  female. 

This  genus  includes  but  two  species  at  present,  JV,  patagontcaYAvrH, 
(1898)  from  Patagonia,  and  N'.  fenestra  King,  Vavra  (1901),  from  Bis- 
"-ck  Archipelago.  ,    ...... , ,> 
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3.  CYPROIS  Zenker,  1854. 

Cyprtfis  Zenker,  Monog.  der  Ostracoden,  Wieg.  Archiv.  f.  Naturg.,  XX,  1854, 
Pt.  1,  p.  80. — Brady  and  Norman,  A  Monog.  of  the  marine  and  fresh  water 
Ostrac.,  Trans.  Royal  Dublin  Soc,  1889,  p.  96. — Daday,  Die  anatomist^hen 
Verhaltniase  von  Cyprois  dispar,  Termesz.  Fiis.,  XVIII,  1895. — Kaufman n, 
Cypriden  mnd  Darwinuliden  der  Schweiz,  Revue  Suisse  de  Zool.,  VIII,  1900, 
p.  258. 

Shell  somewhat  high,  compressed,  smooth.  Second  antennie  five- 
segmented  in  both  sexes.  First  maxillary  process  with  six  strong 
toothed  spines.  Branchial  plate  of  six  seta?.  Second  foot  ending  with 
a  claw  and  a  reflexed  seta.  Furca  with  two  terminal  claws  seta-like, 
therefore  an  appearance  as  though  four  setce  on  tip  of  mmus.  No 
American  forms  known. 

II.  Sul>fl*inily  HKRr>K1X)CYI'KIDIlNr^:. 
4.  ILYODROMUS    Sars,  1894. 

Erpetoajpris  Brady  and  Xorman,  A  Monograph  of  the  marine  and  fresh  water 

Ostracoda,  Trans.  Royal  Dublin  Soc.,  1889,  p.  84. 
Herpetocijpris  Sars,  Oversigt  af  Norges  Cnistaceer.  Christ.,  Vid.  Selsk.  Foriid., 

No.  1,  1890,  p.  60. 
Cypris  Vavra,  Monog.  der  Ostrac.   Bohmens,  Arch.  Naturw.  Durchforsch.  v. 

Biihmen,  VIII,  1891,  p.  82. 
Erpetocyprls  Cronenberg,  Beitriig  zur  Ostracoden- Fauna  der  Umgegend  von 

Moscou,  Bull.  Soc.  Imp.  d.  Moscou,  1894,  p.  14. 
Utiodromwt  Sars,  Cont.  to  knowledge  of  the  f.  w.  Entomos.  of  New  Zealand,  Vid. 

Selsk.  Skr.  Math.  Natur.  Klasse,  1894,  p.  41. — Kaipmann,  Cypriden  und 

Darwinuliden  der  Schweiz,  Revue  Suisse  de  Zool.,  VIII,  1900,  p.  298. 

Natatory  setae  much  shortened.  Spines  of  first  maxillary  process 
toothed.  Caudal  ramus  ending  in  three  claws,  dorsal  seta  replaced  by 
a  short  spine.  Terminal  seta  present.  Males  unknown.  No  Amer- 
ican species  known. 

5.  CHLAMYDOTHECA    Saussure,  18B8. 

Orpris  Dana,  V.  S.  Explor.  Exi)ed.  (Com.  Ch.  Wilken),  XIII,  Crustacea,  Pt.  1, 

1852. 
Chlamydoiheca  Saijssure,  M^moire  sur  divers  crustaccs  nouveaux  des  Antilles, 

et  du  Mexique,  Mem.  Soc.  Phys.  et  Nat.  Geneve,  1858,  p.  487. — Brady, 

Notes  on  Entomos.  coll.  by  Mr.  A.  Haley  in  Ceylon,  Jour.  Linn.  Sex;.,  XIX, 

1885;  Notes  on  f.  w.  Entomos.  from  S.  Australia,  Proc.  Zool.  Sot\  London,  1886. 
Pachycypris  Claus,   Beitrage  zur  Kenntniss  der  Si'isswasser-Ostracoden,  Arb. 

Zool.  Inst.  Wien,  X,  1892,  p.  55. 
Cypris  W^^rzeiski,  Siisswasser  Crustaceen  und  Rotatorien,  gesammelt  in  Argen- 

tinien,  Anz.  der  Akad.  der  Wiss.  in  Krakau,  Pt.  5, 1892. — Turner,  Notes  on 

the  Cladocera,  Copepoda,  Ostracoda,  and  Rotifera  of  Cincinnati,  Bull.  Sci  I^b. 

Denison  Univ.,  VI,  1892. — Sars,  Cont.  to  the  knowl.  of  the  f.  w.  Entomos. 

of  New  Zealand,  Vid.  Selsk.  Skr.  Math.  Natur.  Klasse,  No.  5,  1894. 
Chlamydoiherxi  Vavra,  Siisswasser-Ostracoden  der  Hamb.  Magal.  Samml.,  1898, 

p.  16;  Hamburg. 
Herpetocypris  Daday,  Micros.  Susswasserthiere  aus  Patagonien,  Termes.  Fiis., 

XXV,  1902.  p.  296.  Digitized  by  ^OOglC 
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Shell  with  flange-like  projections,  both  anteriorly  and  pasteriorly. 
Swimming  setae  moderately  long.  Maxillary  process  with  three  strong 
spines.     Second  segment  of  first  foot  with  two  sette  on  anterior  margin. 

Furca  commonly  normal,  toothed  on  ventral  margin.  Thi^  genus 
is  at  once  distinguished  by  the  presence  of  two  sette  on  anterior  mar- 
gin of  second  segment  of  first  foot,  instead  of  one,  as  in  other  fresh- 
water Ostracoda.  Genus  established  by  Saussure  in  1858,  with  the 
peculiar  flange-like  projections  on  the  shell  as  the  basis  of  distinction 

a  Furca  about  24  times  as  long  as  wide,  its  dorsal  margin  faintly  toothed  for  one- 
half  ite  length;  shell  broadly  oval  from  above mexicana  Sharpe. 

na  Furca  about  18  times  as  long  as  wide,  its  dorsal  margin  faintly  ciliate  its  entire 
length.     Shell  wedge  shaped  anteriorly  fn>m  above cLzieca  Saoasure. 

I.  CHLAMYDOTHECA  MEXICANA,  new  species. 
Plate  LXIV,  figK.  1-6. 

Length,  2.75  mm.;  breadth,  1.60  mm.;  height,  1.55  mm. 

Color  noticeably  brownish  yellow,  two  narrow,  greenish  stripes 
i-unning  from  the  lower  posterior  margin  diagonally  toward  the  ante- 
rior upper  margin,  passing  on  either  side  of  the  muscle  impressions 
and  terminating  a  short  distance  beyond  them  (fig.  1). 

Surfai!e  of  shell  comparativelj''  smooth,  but  with  a  few  very  short, 
sparsely  scattered  papillae. 

Seen  from  the  side  (tig.  1)  the  shell  is  highest  at  the  middle  and 
posterior  third,  sloping  abruptly  to  the  posterior  lower  angle,  which 
is  provided  with  a  very  noticeable  hyaline  flange.  Seen  from  above 
(fig.  2)  the  shell  is  widest  in  the  middle,  rather  broadly  oval,  evenly 
rounded  posteriorly,  and  rather  acutely  pointed  anteriorl3\  The  ante- 
rior extremity  has  a  very  broad,  strikingly  noticeable  flange,  fringed 
with  rather  long  hairs. 

Ventral  margin  nearly  straight,  except  for  a  sinus  at  its  union  with 
the  anterior  flange  (fig.  1). 

Natator^^  sette  of  the  second  antennae  are  verj"  plumose,  reaching 
about  to  tips  of  terminal  claws.  Terminal  claws  slightly  curved,  the 
longest  about  six  times  as  long  as  the  tenninal  segment,  or  seven- 
fifths  as  long  as  the  last  two  segments,  the  shorter  claw  two-thii-ds 
the  length  of  the  longer. 

The  "sense  club"  is  quite  near  the  base  of  the  segment  on  which  it 
is  located. 

The  second  segment  of  the  first  pair  of  feet  is  provided  with  two 
seta^,  a  feature  characteristic  of  the  genus  (fig.  3).  Terminal  claw 
stout,  nearly  smooth,  and  about  seven-ninths  as  long  as  the  last  four 
segments  taken  together. 

The  second  foot  ends  in  a  beak-shaped  segment;  the  terminal  claw 
very  much  bent  and  nearly  smooth  (fig.  4).  The  longer  seta  is  al)out 
three-fifths  the  length  of  the  penultimate  segment,  or  twice  as  long 
~^^  the  terminal  claw.  Digitized  by  ^OOgie 


*ro.  VM7.  FRESH- WA TER  OSTRA CODA—SHARPE.  977 


Furca  almost  straight,  about  twenty-three  times  as  long  as  wide  and 
ven'  faintly  toothed  on  dorsal  margin  for  about  one-half  its  length 

(fig-  5). 

Terminal  claw  straight,  rather  stout,  nearly  smooth,  and  one-half  as 
long  as  furca.  Subterminal  claw  four-sevenths  length  of  terminal  one 
and  straight.  Terminal  seta  very  slender,  two-thirds  length  of  dorsal 
one,  which  is  slightly  more  than  one-half  as  long  as  subterminal  claw, 
l^o  males  seen  by  me. 

Described  from  several  specimens  which  were  sent  to  the  United 
States  National  Museum  by  Dr.  E.  Palmer  from  Durango,  Mexico. 
Received  by  the  Museum  September  11,  1897.     Accession  No.  32659. 

But  one  other  species  has  been  reported  from  America,  C,  azteca 
(Sausaure),  which  differs  from  the  above  in  the  form  of  the  shell, 
furca,  and  other  minor  details.  In  C,  azteca  the  mtio  of  length  to 
breadth  of  furca  is  as  17  to  1,  while  in  C,  mexicana  this  ratio  is  about 
as  24  to  1;  moreover,  its  entire  dorsal  margin  is  faintly  ciliate  in  C, 
cusUea^  while  but  about  one-half  this  edge  is  faintly  toothed  in  C, 
rnexicana, 

2.  CHLAMYDOTHECA  AZTECA  Saussure. 

Plate  LXIX,  figs.  1-4. 

Cf/pris  ( Chlamydotlieca)  azteca  Saussurk,  M^*moire  8ur  divere  cnistac^s  nouveaux 
des  Antilles  et  du  Mexique,  M^m.  Soc.  Phys.  et  Nat.  Geneve,  1868,  p.  487, 
pi.  VI,  figs.  45-»54. 

Length,  3.30  mm.;  height,  2  mm.;  width,  1.80  mm. 

One  of  the  largest  forms  of  this  genus  known,  uniformly  yellowish 
gray  in  color,  with  occasionally  a  dark  patch  posteriorly.  Shell  smooth 
and  glistening  to  the  naked  eye,  but  shown  to  be  quite  thickly  covered 
with  small  papillar  elevations  by  using  a  one-fourth-inch  objective. 

Seen  from  the  side  (fig.  1)  the  shell  is  highest  at  the  posterior  one- 
third,  sloping  rather  abruptly  to  the  posterior  lower  angle,  which  is 
provided  with  a  small  hyaline  flange. 

Seen  from  above  (fig.  3),  as  in  C,  mexicami^  the  shell  is  widest  at  the 
posterior  one-third,  bluntly  rounded  posteriorly,  and  wedge-shaped 
anteriorly.  .  There  is  a  very  noticeable  hyaline  flange,  fringed  with 
hair,  on  the  anterior  margin.  Ventral  margin  nearly  sti-aight,  except 
for  a  sinus  at  its  union  with  the  anterior  flange. 

Natatory  setes  of  the  second  antennte  plumose,  reaching  to  tips  of 
terminal  claws.  Terminal  claws  stout,  slightl}-  cui-ved,  the  longest 
alK)ut  six  times  as  long  as  the  terminal  segment,  or  five-fourths  that  of 
the  last  two  segments.  As  in  C,  tnexicana^  the  second  segment  of  the 
first  pair  of  feet  is  provided  with  two  setse  at  its  distal  angle — a  most 
prominent  generic  character. 

Second  foot  not  especially  different  from  that  of  C,  mexlcana, 
Furca  almost  straight,  from  18  to  20  times  as  long  as  wide,  and  faintly 
pectinate  on  almost  entire  dorsal  margin  (fig.  4).  Digitized  by  ^OOgie 
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Terminal  claw  nearly  straight,  rather  stout,  nearly  smo 
half  length  of  f  urea.  Subterminal  claw  two-thirds  lengtl 
one  and  straight.  Terminal  seta  slender,  six-fifths  leng 
one,  which  is  two-thirds  as  long  as  subterminal  claw.  Nc 
in  the  material  at  hand. 

Described  from  eighteen  specimens  sent  to  the  Unitei 
tional  Museum  by  Mr.  J.  D.  Mitchell,  Victoria,  Texas. 
Mr.  Mitc^hell  from  a  dit-ch  on  a  rice  farm  on  the  west 
Guadalupe  River,  Victoria  County,  Texas,  October,  190^ 
in  the  neighborhood  of  Vera  Cruz. " 

This  species  differs  from  C.  laextcana  in  size,  markh 
shell  as  seen  from  above,  and  ratio  of  length  of  furca  to 
C.  azteai  is  larger,  much  more  wedge-shaped  anteriorly  i 
above,  lacks  the  greenish  stripes  on  shell,  and  furca  stoute 
as  compared  with  width. 

6.  HERPETOCYPRIS  Brady  and  Norman, 

ErpetocypriM  Brady  and  Norman,  A   Monog.  of  the  marine  a 
Ofitraccxia,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p.  84. 

Heriwtocirpris  Sars,  Overeigt  af  Noises  Crustaceer,  Christ.  Vid. 
No.  1,  1890,  p.  62.— CRONENBERtJ,  Beitrag  zur  Ostracoden-Fa 
gend  Moscou,  Bull.  Soc.  Imp.  d.  Moscou,  No.  3,  1894. — Brad 
A  Monog.  of  the  marine  and  fresh-water  Ostracoda,  Pt.  2,  Tran 
Soc.,  1896,  p.  722. — Kaufmann,  Zur  Systematik  der  Cypridi 
Naturf.  Gesell.  in  Bern,  1900,  p.  105. 

Natatory  set®  rudimentar}';  no  swimmers.  Spines  of  fii 
process  plainly  toothed.  Length,  1.80  mm.  or  more.  F 
of  first  foot  with  two  set«e.  Dorsal  seta  of  furca  very  sn 
or  asexual.    Three  of  the  following  species  are  reported  f  r 

a  Length  about  4.00  mm.     Furca  about  twenty  times  as  long  as  wide. 

hat 
aa  Length  between  2.00  mm.  and  3.00  mm. 
b  Terminal  claw  of  second  foot  at  least  three  times  as  long  as  termii 
c  Natatory  seta?  of  second  antennae  nearly  reaching  tij)8  of  tenntin 

irUenned 

cc  Natatory  seUe  of  second  antennte  not  longer  than  the  fourth  se 

d  Dorsal  edge  of  furca  with  five  combe  of  coarse  teeth.     Termin 

long  and  slender 

dd  Dorsal  e<lge  of  furca  with  seven  mmbs  of  weak  setae.     Te 

furca  short  and  stout breticauda 

bb  Terminal  claw  of  second  foot  about  as  long  as  last  segment. 

c  Caudal  ramus  alx)ut  ten  times  as  long  as  wide strigaUi 

cc  Caudal  ramus  ab(3ut  seventeen  times  as  long  as  wide. .  .peregrin 
cum  Ivcugth  l^etweeu  1.00  mm.  and  2.00  mm. 
b  "Furca  with  only  terminal  claws,  lacking  both  terminal  and  don 

minneaok 

«De  Saussure,  Mdm.  Soc.  Phys.  et  Nat.  Geneve,  1858,  p.  ^ 
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3.  HERPETOCYPRIS  REPTANS  Baird. 
Plate  LXV,  figs.  1-4. 

C///>rw  reptam  LiLLJEBORCt,  De  Crostaoeifl  ex  Ordinibus  tribus,  1853,  p.  123,  pi. 
XI,  figs.  21-23;  pi.  XII,  figs.  7-9.--Bbady,  A  Monog.  of  the  recent  British 
Entomoe.,  Trans.  Linn.  Soc,  XXVI,  Pt.  2,  1868,  p.  370,  pi.  xxv,  figs. 
10-14;  pi.  XXXVI,  fig.  4. — Vavra,  Monog.  der  Ostiuc.  Bohmens,  Arch. 
Naturw.  Durchforsch.  v.  Bohmen,  VIII,  1891,  p.  86,  fig.  28.— Wierzeiski, 
Si'isswasser-Crustaoeen  und  Rotatorien,  gesammelt  in  Argentinien,  Anz.  der 
Akad.  der  Wiss.  in  Krakau,  Pt.  6,  1892,  p.  187. — Zacharias,  Faunistische 
Mitteilungen,  Forsch.  d.  biol.  Station  zu  Plon,  Pt.  2,  VI,  1894,  p.  63. 

Erpetocypris  reptans  Brady  and  Norman,  A  Monog.  of  the  marine  and  fresh-water 
Ostracoda,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p.  84,  pi.  xiii,  fig.  27.— Cko- 
NENBERG,  Beitrag  zur  Ostracoden-Fauna  der  Umgegend  von  Moscou,  Bull. 
Soc.  Imp.  d.  Moscou,  No.  3, 1894,  p.  15,  pi.  vii,  fig.  14. — Richard,  Surla  faune 
des  eaux  douces  des  Azores,  Bull.  Soc.  Zool.  de  France,  XXI,  1896,  p.  173. 

Herpetocypris  reptans  Bars,  Oversigt  af  Norges  Crustaceer,  Christ.  Vid.  Selsk. 
Forhd.,  No.  1,  1890,  p.  17. — Claus,  Beitriige  zur  Kenntniss  der  Siisswasser- 
Ostracoden,  Arb.  Zool.  Inst.  Wien,  X,  1892,  pi.  iv,  figs.  13-14. — Kaufmann, 
Die  Ostracoden  der  Umgebung  Bems,  Mittlg.  d.  Naturf.  (iresell.  in  Bern, 
p.  74,  1892. — Hartwig,  Verzeichniss  der  lel)enden  Krebsthiere  der  Provinz 
Brandenberg,  Statt.  handsch.  Mittlg.,  1893,  p.  25;  Berlin. — Daday,  Fauna 
Regni  Hungarise,  1897,  p.  6;  Budapest. — Lienenklaih,  Ernter  Beitrag  zur 
Kenntniss  der  Ostracoden  fauna  des  Regierungs  bezirks  Osnabriick,  12 
Jahresber.  d.  naturw.  Vereins  zu  Osnabriick  f.  d.  Jahr.  1897,  p.  111.— 
Schneider,  Die  Tierwelt  der  Nordseeinsel  Borkum,  Ostracoda,  Abhand. 
Naturw.  Verein,  XVI,  1898,  p.  161;  Bremen. — Kaufmann,  Cypriden  und 
Darwinuliden  der  Schweiz,  Revue  Suisse  de  Zool.,  VIII,  1900,  p.  282,  pi. 
XVI,  figs.  1-3;  pi.  xviii,  figs.  21-26. 

Dimensions,  American:  Length,  2.00  mm.;  height,  0.80  mm.; 
breadth,  0.65  mm.  European:  Length,  2.50  mm.;  height,  1.10  mm.; 
breadth,  0.90  mm. 

Shell  somewhat  brownish  yellow,  with  a  darker  patch  as  seen  from 
the  side,  smooth  and  glistening,  yet  rather  opaque,  and  covered  with 
very  small  papillae. 

Seen  from  the  side  the  shell  is  more  than  twice  as  long  as  wide  (fig. 
1),  the  upper  and  lower  margins  nearly  pamllel.  The  lower  margin  is 
weakly  sinuate.  Seen  from  above  (fig.  2)  the  shell  is  a  narrow  oval, 
rather  sharply  pointed  anteriorly,  blunter  posteriorly,  and  widest  just 
back  of  the  middle. 

The  second  antennae  are  stout,  terminal  claws  about  as  long  as  the 
penultimate  segment.  Natatory  setaj  short,  extending  about  to  the 
base  of  the  terminal  segment.  The  two  spines  on  the  first  maxillary 
process  are  stout  and  toothed. 

Terminal  claw  of  the  second  foot  more  than  twice  as  long  as  the 

terminal  segment  and  strongly  curved  (fig.  3).     Furca  rather  stout 

(fig.  4),  about  sixteen  times  as  long  as  wide,  broad  at  base,  slightly 

curved,  and  the  dorsal  edge  armed  with  five  combs  of  coarse  teeth. 
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Terminal  claw  stout,  slightly  l>ent,  about  one-half  as  long  as 
Subterminal  claw  as  long  as  terminal  seta,  which  is  slightly 
one-half  length  of  terminal  claw.  Dorsal  seta  slender,  abo 
long  as  width  of  fun5a  and  situated  about  one-fourth  widt 
from  subterminal  claw. 

This  species  is  characterized  b}'^  the  shape  of  its  shell,  I 
nal  claw  of  second  foot,  and  the  five  combs  of  teeth  on  the  c 
of  the  furca.  While  the  specimens  examined  by  me  were 
smaller  than  the  European  forms  as  described  b}'  Vavra 
mann,  yet  they  retain  the  same  relative  proportions.  The 
forms  of  this  species  vary  within  quite  wide  limits,  hence  th 
of  the  American  form  as  regards  size  is  not  at  all  surprisiuj 

The  specimens  studied  by  me  were  obtained  in  part  from 
Lower  California,  and  from  Oakland,  California,  and  are  ] 
collection  of  the  U.  S.  National  Museum.  Those  from  Ensc 
collected  by  Mr.  C.  R.  Orcutt  and  received  by  the  Museu 
18,  1889,  Accession  No.  22456.  Those  from  Oakland  wer 
by  Dr.  R.  E.  C.  Steams,  Cat  No.  12221. 

This  species  occurs  in  England,  Scotland,  Ireland,  Sw( 
way,  France,  Germany,  Switzerland,  Sicily,  Lower  Calil 
California. 

It  has  not  heretofore  been  reported  from  America. 

7.  MICROCYPRIS  Kaufmann,  1900. 

MicrocifprU  Kaufmann,  Neue  Ostrac.  aus  der  Schweiz,  Zo<Jl.  Anz.,  ] 
P..32. 

Natatory  setae,  very  short.  Spines  of  fii"st  maxillte,  tooth 
foot  with  but  one  seta  on  its  first  segment.  Small  Ostracods 
or  less  in  length. 

Kaufmann  has  established  this  genus  to  receive  those  fo 
ing  from  Ilerpetocyjyris  in  number  of  setae  on  basal  segm< 
foot.     I  have  added  the  genus  character  as  to  size. 

No  American  forms  known. 

8.  PRIONOCYPRIS  Brady  and  Norman,  18^ 

ErjH'toq/pris  Brady  and  Norman,  A  monog.  of  the  marine  and  fresh 
co<la,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p.  87. 

lYion(>ry})riH  Brauy  an<l  Norman,  A  nionog.  of  the  marine  and  fresh 
(•<Kla,  rt.  2,  Trane.  Royal  Dublin  Soc,  V,  1896,  p.  724.— Kad 
ri<len  und  Darwinuliden  der  Schweiz,  Revue  Suisse  de  Zool. 
p.  292. 

Natatory  scta%  short.  Spines  of  first  maxillte,  not  toothed 
from  0.9  mm.  to  1.6  mm. 

This  j^enus  seems  not  to  be  well  distinguished  from  Her 
except  by  means  of  the  two  maxillary  spines  and  smallei 
American  foniis  known.  Erpetocyjyrls  serratn  Brady  anc 
18Si^  page  87,  used  as  the  type  form. 

Digitized  by  ^OOQ IC 


no.  1347.  FRESH'  WA  TER  OSTRA  CODA— SNA  RPE.  981 

III.  Subfamily  CYI>RII>IN-.aC. 

9.  CENTROCYPRIS  Vavra,  1898. 

Ceniroqfpris  Vavra,  Susswasser-Ostracodon  Zanzibars,  Beiheft  d.  Hamb.  Wias. 
Anstalten,  XII,  1895,  p.  15. 

Two  distinct  e3^es.  Shell  unusually  strong.  Natatory  set©  reach- 
ing well  beyond  terminal  claws.  Two  last  segments  of  second  antennae 
with  weak  seta-like  spines.  First  mandibular  process  with  four  plain 
spines.  Third  and  fourth  segments  of  second  feet  long  and  narrow. 
Propagation,  sexual.  Ductus  thickly  covered  with  closely  arranged 
rows  of  chitinous  spines.     No  American  forms  known. 

This  genus  was  established  by  Vavra  to  receive  a  very  strikingly 
spinous  form  from  Zanzibar. 

10.  CYPRIDELLA  Vavra,  1898. 

CfjprideUa  Vavra,  Susswass.  Oatrac.  Zanzibare,  Beiheft  d.  Hamb.  Wise.  Anetal- 
ten,  XII,  1895,  p.  7. 

Shell  short  and  tumid.  Natatory  setse  reach  to  tips  of  end  claws. 
Furca,  normal.  Propagation,  sexual.  The  testes  originate  in  the  ante- 
rior part  of  the  shell  and  extend  to  the  lower  posterior  part,  interme- 
diately forming  three  or  four  concentric  half  circles.  Their  anterior 
origin  in  circles  seems  to  be  a  characteristic  of  but  two  other  genera — 
Spiroq/jrris  and  Cyprirercm, 

Genus  established  b}'  Vavra  to  receive  a  form  found  in  Zanzibar. 

No  American  forms  known. 

11.  SPIROCYPRIS,  new  genus. 

Shell  excessively  hairy;  plump.  Natatory  seta?  simple,  rea<;hing 
barely  beyond  the  terminal  claws.  Feet,  as  in  Cypiis.  Caudal  rami 
normal,  slender,  and  not  more  than  one-half  length  of  shell.  Propa- 
gation sexual.  Testes  of  male  originating  in  anterior  half  of  shell  and 
arranged  in  form  of  concentric  circles. 

This  genus  is  established  to  receive  an  excessively  hairy  Ostracod, 
having  testes  arranged  in  an  unusually  pronounced  concentric  whorl 
in  anterior  part  of  shell.  It  differs  from  Cypridella  in  form  of  testes, 
which  in  Cypridella  is  in  fonn  of  four  half  circles,  also  in  being  much 
larger;  from  Oypricerciis^  its  nearest  relative,  in  shell  characters  and 
size  of  furca. 

These  three  genera  are  seemingl}^  the  only  ones  so  far  known  char- 
acterized by  testes  originating  in  circles  in  anterior  part  of  shell. 

a  Shell  about  twice  as  long  as  high,  excessively  hairy.  Testes  arranged  in  form  of 
about  four  concentric  circles  in  anterior  part  of  shell.  Furca  about  one-half  as 
long  as  shell paasaica  Sharpe 
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4.  SPIROCYPRIS  PASSAICA,  new  species. 
Plate  LX  VI,  figp.  1-3. 

Length,  1.60  mm.;  height,  0.80  mm.;  breadth,  0.82  mm. 

Color  brownish,  with  dark  blue  pat<'hes  laterally,  which  connei't 
dorsally  with  a  dorsal  band;  another  patch  with  a  greenish  tinge 
anteriorly,  and  still  another  in  the  posterior  region.  These  both 
connect  with  the  dorsal  band  (fig.  2)  which  runs  longitudinally  on 
either  side  of  the  hinge. 

Shell  excessively  hairy;  hairs  fully  0.08  mm.  long;  coarse  and  liack- 
wardly  directed. 

Seen  from  the  side  (fig.  1)  the  anterior  extremity  is  wider  than  the 
posterior,  evenly  rounded;  dorsal  margin  almost  straight,  sloping 
slightly  more  rapidly  posteriorly.     Ventral  margin  slightly  sinuate. 

Seen  from  above  (fig.  2)  the  shell  is  almost  a  perfect  elongate  oval, 
widest  just  in  front  of  the  dorsal  transverse  dark  band,  which  is 
midway. 

The  testes  of  the  male  are  arranged  in  the  form  of  concentric  circles 
in  the  anterior  half  of  the  shell  (fig.  1),  a  ver^^  noticeable  and  striking 
feature. 

Natatory  setse  simple,  reaching  slightly  beyond  the  terminal  claw^s. 

Terminal  claws  moderately  curved,  and  as  long  as  the  penultimate 
segment.  Sense  club  long  and  slender,  three-fifths  as  long  as  width 
of  segment  at  its  point  of  attachment.  Terminal  claw  of  the  first  foot 
moderately  curved,  faintly  toothed;  the  two  terminal  setaj  about  the 
same  length. 

Terminal  claw  of  second  foot  one  and  one-half  times  length  of 
terminal  segment.  Furca  slightly  S  shaped  (fig.  3),  23  times  as  long 
as  wide;  dorsal  margin  very  weakly  pectinate.  Terminal  claw  nearly 
straight,  faintly  toothed,  one-half  as  long  as  furca.  Terminal  seta 
little  more  than  one-half  length  of  terminal  claw,  which  is  one  and 
three-eighths  times  length  of  subterminal  one.  Dorsal  seta  one-half 
length  of  terminal  one,  and  width  of  furca  from  subterminal  claw. 

Described  from  specimens  obtained  by  Mr.  E.  W.  Berrj'  at  Paiwaic, 
New  Jersey,  and  now  in  the  collection  of  the  National  Museum. 
Received  by  the  museum  June  5,  1894.     Acc^ession  No.  28378. 

12.  CYPRETTA  Vavra,  1895. 

(Ujpnlla  Vavra,  Siisewaswer-l )8trac.  Zanzilmrfe,,  B<^iheftd.  Hanib.  Wiaj.  AiiHtalten, 
XII,  1895.— li.  W.  Ml'LLER,  Ostrac.  auH  Madagas.  und  Ost-Afrika,  Abhand. 
Senck.  Naturf.  Ges.,  XXI,  1898,  p.  283. 

Shell  short  and  tumid.  Natatory  seta3  reaching  l)eyond  end  claws. 
Furca  with  two  long  tenninal  setw  in  place  of  spines,  and  a  short  dor- 
sal seta.  Usual  tenninal  setii  missing.  Ovary  spirally  wound. 
Males  unknown.  Digitized b,^OOgie 
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Genus  established  l)y  Vavra  to  include  a  very  small,  plump  Ostra- 
cod  with  f  ureal  aimature  of  three  terminal  setae,  but  no  spines.  But 
two  species  are  known,  C,  tetiuicaudd  from  Zanzibar  and  O,  costata 
from  Madagascar  and  also  East  Africa. 

13.  STRANDESIA  Stuhlmann,  1889. 

Slrandegia  Stuhlmann,  Vorl.  Bench t  liber  eine  Reise  Nach  Ost^Afrika,  Sitz.  K. 
Akad.  der  Wise.,  XXXII,  1889;  Berlin. — Vavra,  Susswasser-Ostrac.  Zan- 
zibare,  Beiheftd.  Hamb.  Wise.  Anstalten,  XII,  1895,  p.  18. 

Shell  2  mm.  to  3  mm.  long.  Natatory  sette  reaching  tips  of  end 
claws.*  Furca  very  straight,  but  normal.  Propagation  sexual. 
Testes  of  male  in  form  of  concentric  half  circles  in  posterior  part  of 
shell.  Most  characteristically,  however,  the  right  shell  is  armed  with 
a  dor?5al  longitudinal  ridge-like  flange,  having  thorn-like  projections  at 
both  extremities.  Ductus  of  thickly  arranged  rows  of  chitinous 
spines. 

No  American  forms  known. 

14.  ACANTHOCYPRIS  Claus.  1892. 

Af^tithocypris  Claus,  Beitrage  zur  Kenntniss  der  Susswasper-Ostracoden,  Arb. 

Zool.  Inst.  Wien,  X,  1892,  p.  50. 
Xeocf/pris  Sars,  Fresh-water  Entomostraca  of  S.  America,  Archiv.  for  Math,  og 

Naturvid.,  XXIV,  No.  1,  1901,  p.  29. 

Shell  with  a  characteristic  dorsal  ridge-like  process  on  right  valve, 
which  is  shai-ply  produced  at  the  posterior  extremity.  Natatorv^  setae 
reac^hing  tips  of  end  claws.  Furca  extraordinarily  large.  Partheno- 
genetic. 

This  genus  was  established  by  Claus  to  receive  a  peculiar  South 
American  form,  having  the  peculiar  dorsal  flange.  It  is  worthy  of 
note  here  that  its  only  relative  so  characterized  {StrandeMo)  is  from* 
Zanzibar  and  East  Africa.  Other  examples  indicate  a  close  structuitil 
relation  between  the  Ostracoden  fauna  of  Africa  and  South  America — 
a  relationship  which  is  so  apparent  in  other  faunal  groups  of  these 
continents.     J^eocyprls  gUidlator  Sars  evidently  belongs  here. 

No  American  f onus  known. 

15.  STENOCYPRIS  Sars,  1889. 

Stftiocypris  Sars,  On  some  fresh- water  Ostracoda  raised  from  dried  Austrah'an 
mud,  Christ.  Vid.  Selsk.  Forh.,  No.  8, 1889,  p.  27.— Vavra,  Siisswasser-Ostra- 
coden  Zanzibars,  Beiheftd.  Hamb.  Wiss.  Anstalten,  XII,  1895,  p.  10.— Vavra, 
Susswasser-Ostrac.  Deut^k'h-Ost-Afrikas,  Tierwelt  Ost-Afrika,  IV,  1897,  p.  14. 

Shell  usually  long  and  narrow.  Natatoiy  seta?  reaching  tips  of  end 
claws.  Furca  large,  somewhat  lamelliform,  its  dorsal  edge  usually 
pectinate,  dorsal  seta  rudimentary  or  absent.     Propagation  sexual. 

This  genus  was  originally  described  as  being  parthenogenetic,  but 
the  investigations  of  Vavra  (1895),  Daday  (1892),  and  Moniez  (1891) 
disprove  this. 
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Vavra  retains  Acoq/}fris  as  a  group  of  this  genus  as  being 
and  a  group  Stenocjpris  as  being  sexual.  Ejtufniann  dii 
genus  and  revises  under  a  new  name,  DolerocyprU^  on  theg 
Cypris  fasclata  O.  F.  Muller,  of  Sars  1890,  is  deemed  Stem 
him,  even  though  furea  has  an  evident  dorsal  seta.  This  se 
to  be  an  insufficient  reason  for  establishing  a  new  genus.  A 
of  this  species  is  long  and  narrow,  it  might  well  be  rega 
transition  form  between  Cypi^s  and  SteTwqfpris^  but  still  a£ 
possibly  as  the  type  of  a  new  group.  The  Cyjpris  fmdaia 
and  Norman,  1889  (pi.  xri,  fig.  1)  is  without  the  furcal  dors 
evidently  a  Stenocypris. 

No  American  forms  known. 


16.  EURYCYPRIS  G.  W.  MUller,  1898. 

Eurycyprvi  G.  W.  Mt^LLSR,  Ostrac.  aus  Madagae.  and  Ost-Afrika,  Abl: 
Naturf.  Ges.,  XXI,  1898,  p.  263. 

Shell  extraordinarily  broad.  Natatory  setae  reach  tips  of  i 
First  foot  four-segmented  from  union  of  third  and  fourth 
Furca  normal,  slender,  smooth;  claws  smooth.  Sexual.  T 
has  been  established  by  Muller  (1898),  to  include  those  for 
subfamily  Cypridinse  having  the  third  and  fourth  segments  < 
foot  united;  foot  therefore  four-segmented,  and  with  excessi^ 
shells. 

No  American  forms  known. 

17.  CYPRICERCUS  Sars,  1898. 

Cypricercus  Sars,  On  some  S.  African  Entomos.  raised  from  dried  e 
Vid.  Selsk.  Skr.  Math.  Naturw.  Klasee,  No.  8,  1895,  p.  37. 

Shell  as  in  Cypris^  smooth,  narrow,  oblong,  as  seen  fron 
Natatory  setae  reaching  tips  of  end  claws.  Feet  as  in  Cypri 
excessively  developed,  toothed  on  dorsal  margin,  and  loi 
half-length  of  shell. 

Sexual,  the  spermatic  ducts  of  male  forming  a  dense  c 
anterior  part  of  each  valve.  This  genus  was  established  b 
receive  those  forms  resembling  Cypris  in  most  respects,  ej 
the  furca  is  unusually  well  developed  and  spermatic  ducts 

No  American  forms  known. 

18.  CYPRIS  O.  F.  Muller,  1792. 

Oypris  O.  F.   MUller,   Entomos.    seu  Insecta  testacea,  etc.,  1792.- 

Monog.  of  the  recent  British  Entomostraca,  Trans.  Linn.  Soc,  > 

Pt.  2,  p.  360. 
Cyprinotus  Brady,  Notes  on  Entomos.  coll.  by  Mr.  Haley  in  Ceylon, 

Soc,  XIX,  1885,  p.  301. 
Heterocypris  Claus,   Beitriige  zur  Kenntniss  der  Siisswaseer-Ostrac 

Zool.  Inst.  Wien,  X,  1892,  p.  7. 
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Sienoeypris  G.  W,  MeLLEB,  Zool.  Anz.,  No.  653,  1901. 

Amphict/pris  Bars,  Freah-water  Entomoe.  of  South  AmerioA,  Archiv.  for  Math. 

og  Naturvid.,  XXIV,  No.  1,  1901,  p.  16. 
Neoqfpris  Sars,  Fresh-water  Entomoe.  of  South  America,  Archiv.  for  Math,  og 

Naturvid.,  XXIV,  No.  1,  1901,  p.  29. 

Natatory  setae  reaching  to  tips  of  terminal  claws  or  somewhat 
beyond. 

Second  antennae  five-segmented  in  both  male  and  female.  Branchial 
plate  of  six  plumose  set^.  Terminal  segment  of  second  foot  beak- 
shaped,  with  a  toothed  hook-shaped  claw.  Furca  nonnal,  with  two 
claws  and  two  setae. 

Propagation  sexual  or  asexual.  Ductus,  when  present,  of  numerous 
chltinous  spines  thickly  crowded  over  entire  surface  of  cylinder  and 
usually  not  in  wreaths.  I  have  tentatively  divided  this  genus  into  the 
five  following  groups,  for  reasons  given  in  the  introduction  (p.  969;  see 
Key,  p.  971). 

1.  Subgenni  CTPBI8. 

o  Length  between  1  mm.  and  2  mm. 
h  Both  spines  on  first  process  of  first  maxilla  smooth. 
c  Terminal  claw  of  second  foot  as  long  as  terminal  segment. 

d  Caudal  ramus  straight;  subterminal  claw  two-thirds  as  long  as  the  terminal. 

Shell  four-ninths  as  high  as  long clavoia  *  Baird. 

dd  Caudal  ramus  weakly  S-shaped. 
e  Subterminal  claw  of  furca  half  as  long  as  the  tenninal.     Shell  two-thirds 

as  high  as  long virens  Jurine. 

ee  Subterminal  claw  of  furca  nearly  as  long  as  terminal.     Shell  one-half  as 

high  as  long oltissimus  Chambers. 

cc  Terminal  claw  of  second  foot  twice  as  long  as  terminal  segment.     Terminal  claw 

of  furca  nearly  as  long  as  entire  furca omata  *  0.  F.  Miiller. 

hh  Both  spines  on  first  process  of  first  maxilla  toothed. 
c  Shell  not  reticulated  with  broken  lines. 

d  Shell  less  than  twice  as  long  as  high.     Terminal  claw  of  fun^  half  as  long  as 
furca. 
e  Subterminal  claw  of  furca  three-fourths  as  long  as  terminal,  both  smooth, 

pelludda  Sharpe. 
ee  Subterminal  claw  two-thirds  as  long  as  the  terminal  . , .  .fuscata  (Jurine). 
dd  Shell  more  than  twice  as  long  as  high.     Terminal  claw  of  furca  one-third 
as  long  as  furca.     Subterminal  claw  two-thirds  as  long  as  terminal. 

fincheri  *  Lilljeborg. 
rr  Shell  reticulated.    Tenninal  claw  of  furca  about  three-fifths  as  long  as  ramus. 
Terminal  seta  not  more  than  one-fourth  as  long  as  terminal  claw. 

reticulata  Zaddach. 
aa  Length  between  2  mm.  and  3  mm.     Third  and  fourth  segments  of  first  foot  fused. 

Shell  spinous pubera  O.  F.  Miiller. 

aaa  Length  3  mm.  or  more. 
h  Both  spines  of  maxillary  process  smooth.     Dorsal  margin  of  shell  strongly  con- 
vex, marked  with  dark  bands herricki  Turner. 

bb  Both  spines  of  maxillary  process  toothed.      Dorsal  margin  of  shell  nearly 
straight,  marked  with  dark  bands perelegans  Herrick. 
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5.  CYPRIS  VIRENS  (Jurine). 
PlaU^  LXVI,  figs.  4-6. 

Monoculns  rirens  Jurine,  Histoire  dee  Monocles,  qui  »e  trouvent  aux 
Geneve,  1820,  p.  174,  pi.  xviii,  figs.  15-16. 

Cifpriif  pilom  Zaddacfi,  Synopseos  Crustaceorum  Prussicorum  l*rodi 
p.  m. 

Cyprii^  triMriata  Baird,  The  Nat.  Hist,  of  the  British  Entomos.,  I 
1850,  p.  152,  pi.  XVIII,  figs.  1-3. 

Ci/prij*  onmta  Fisoikr,  Abhand.  iiber  das  Genus  Cypris  und  dessen 
burg  vorkommende  Arten,  M^in.  des  savants  i^trangers  des  8ci( 
Petersl)Ourg,  VII,  1851,  p.  157,  pi.  ix,  figs.  7-10. 
Cijpris  pubera  Fric  and  Nekit,    Korysi  zemS  cesk^,  Prag.  Zeits. 
1868,  p.  46,  fig.  26. 

Ci/pris  reiiiricijm  Brady  and  Robertson,  The  Ostracoda  and   Fora 
Tidal  Rivers,  Ann.  and  Mag.  Nat.  Hist,  VI,  1870,  p.  12,  pi.  iv, 

Ct/prig  helena  Moniez,  Liste  des  Cop^podes,  Ostracodes,  etc.,  recueill 
1886,  Bull.  iSoc.  Zool.  de  France,  1887,  p.  2. 

Cypris  vireutt  Zaddach,  Synopseos  Crustaceorum  Prussicorum  Prodi 
p.  35. — LiLUEBORCJ,  De  Crustaceis  ex*  ordinibus  tribus,  1853,  p. 
fig.  16;  pi.  IX,  figs.  4-5;  pis.  x,  xii,  and  xix. — Brady,  AMonog.  ( 
British  Entomos.,  Trans.  Linn.  Sex;.,  XXVI,  Pt.  2,  1868,  p.  364 
XXX VI,  fig.  1. — Robertson,  Fauna  of  Scotland,  with  special  1 
Clydesdale  and  the  western  districts,  Proc.  Nat.  Hist.  Soc.  G 
1880,  p.  14.— Herrick,  Cont.  to  the  Fauna  of  the  Gulf  of  Mex 
South,  Mem.  of  Denison  Sci.  Assc.,  I,  1887,  p.  22.— Brady  and 
Monog.  of  the  marine  and  fresh  water  Ostracoda,  Sec.  I,  Trans, 
lin  Society,  1889,  p.  75. — Vavra,  Monog.  der  Ostrac.  Bohn 
Naturw.  Durchforsch.  v.  Bohmen,  VIII,  1891,  p.  102,  figs.  3-1 
Turner,  Fresh-water  Ostracoda  of  the  U.  S.,  Report  State  Zoolo] 
nesota,  1895,  p.  321,  pi.  lxxiv,  figs.  3-3e. — Sars,  On  a  newOstra 
cyjrris  cheireuxi  Sars,  with  notes  on  other  Entomos.  raised  from 
Archiv.  f.  Math.  Natur.  Christiana,  1896,  p.  24. 

Length,  l.t)9  mm.;  height,  0.95  mm.;  breadth,  0.90  mm. 

Seen  from  the  side  (fig.  4)  the  shell  is  highest  just  back  o 
spot,  the  height  being  much  more  than  one-half  the  lenj 
upper  edge  is  "humped"  just  back  of  the  eyespot.  Ant 
|)osterior  extremities  nearly  similar,  rounded,  the  poster! 
margin  sloping  more  gradually  than  the  anterior.  Shell  cov 
short  hairs. 

Seen  from  above  (fig.  5)  the  shell  is  mther  broadly  egg-shi 
rowed  anteriorly,  the  greater  breadth  being  less  than  the  hei 
shell.  The  anterior  extremity  is  tipped  with  bluish-black, 
dorsal  side  is  the  same  color,  while  in  the  region  of  the  ey( 
decidedly  yellowish  areas  which  extend  diagonally  down 
anteriorly  for  about  one-half  width  of  shell.  Margins  of  1 
"pore-canals." 

The  natator}^  sette  of  the  second  antenna?  reach  to  the  c 
terminal  claws.     The  spines  on  the  first  maxillary  process  an 
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a  peculiarity  which  may  constitute  this  fonn  a  variety,  as  Vavra  speaks 
of  the  European  forms  as  having  plain  spines  on  this  process. 

The  terminal  claw  of  the  second  foot  is  about  one  and  one-half  times 
len^h  of  terminal  segment. 

Furca  very  weakly  S-shaped  (fig.  6),  about  twenty  times  as  long  as 
wide,  dorsal  margin  smooth.  Terminal  claw  wea,k,  smooth,  nearly 
straight,  four-sevenths  as  long  as  ramus.  Terminal  seta  weak,  about 
twice  as  long  as  width  of  ramus.  Subterminal  claw  about  one-half 
length  of  terminal  one,  straight,  smooth.  Dorsal  seta  about  length  of 
terminal  one,  weak. 

The  specimens  studied  by.  me  seem  to  be  somewhat  smaller  than  the 
European  form  of  this  species  as  described  by  Vavra,  but  agree  in 
most  other  respects.  The  furca  are  of  somewhat  different  propor- 
tions; the  European  forai  with  width  to  length  about  as  1  to  12,  while 
the  American  form  exhibits  a  proportion  of  about  1  to  18. 

The  anterior  diagonal  light  patches  are  very  well  marked  in  this 
species — so  much  so  that  even  when  examined  with  a  hand  lens  they 
attract  immediate  attention. 

The  specimens  examined  by  me  were  collected  by  Dr.  Alfredo 
Duges  (French  Consular  Agent)  at  Guanajuato,  Mexico,  April,  1901, 
and  sent  to  the  U.  S.  National  Museum. 

Distribution  world-wide. 

6.  CYPRIS   PUBERA  O.  F.  Mtlller. 
Plate  LXVII,  figs.  l-«. 

Monoculus  ovatus  Jurine,  Histoire  des  Monocles,  etc.,  1820,  p.  170,  pi.  xvii,  figs. 
5-6;  Geneve. 

Cifpris  stricta  Zaddach,  Syno})8eos  Crusta<*eoruin  Pru8si(X)rum  Prodromus,  1844, 
p.  32. 

Cypris  cuneata  Baird,  The  Nat.  Hist,  of  the  British  Entomos.,  Ray  Soc,  1850, 
p.  256,  pi.  XVIII,  figs.  22-24. 

Chfprls  punctiUata  Brady,  A  Monog.  of  the  Recent  British  Entomos.,  Ray  Society, 
1850,  p.  365,  pi.  XXVI,  figs.  1-7;  pi.  xxxxi,  fig.  11, 

Cypris  pubera  O.  F.  MOllkr,  Entomostraca,  1785,  p.  56,  pi.  v,  figs.  1-5. — 
Zaddach,  Synopseos  Crustaceorum  Prussicorum  Prodromus,  1844,  p.  34. — 
Fischer,  Ahhand.  iiber  das  (ieniis  Gypris,  etc.,  M^m.  des  Savants  Strangers 
des  sciences  de  St.  Pctersbourg,  VII,  1851,  p.  154,  pi.  viii,  figs.  1-8. — Zenker, 
Monographic  der  Ostracoden,  Wieg.  Archiv.  f.  Natiirg.,  XX  Jahrg.,  I,  1854, 
p.  70. — Bradv  and  Norman,  A  Monog.  of  the  marine  and  freshwater  Ostra- 
coda,  Sec.  I,  Trans.  Royal  Dublin  Soc,  18>s9,  p.  74. — Vavra,  Monog.  der 
Ostrac.  B<*>hmens,  Arch.  Naturw.  Durchforsch.  v.  Bohmen,  VIII,  1891,  p.  90, 
figs.  2,  4,  30. 

Length,  2.10  mm.;  height,  1.25  mm.;  breadth,  1.20  mm. 

This  species  is  of  a  greenish  color,  with  a  darker  patch  at  its  highest 
and  central  part,  as  seen  from  the  side.  A  light  yellowish  band 
extends  diagonally  backward  from  about  the  center  of  the  shell.  Shell 
very  sparsely  hairy.  Digitized  by  ^OOg le 
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Seen  from  the  side  (fig.  1)  the  shell  is  highest  in  its  an 
third,  the  highest  point  being  decidedly  of  a  hump-like  a 
The  anterior  end  is  more  evenly  rounded  than  the  poster 
and  is  armed  on  the  outer  lip  of  both  valves  with  a  row  oi 
11  semitransparent  tubercles.  The  posterior  outer  margin  ( 
shell  (fig.  2)  is  armed  with  two  spine-like  tubercles,  both  b 
lower  angle  near  one  another  and  of  approximately  the 
The  European  form  of  this  species  seems  to  be  larger,  a 
posterior  spine-like  tubercles  vary  in  size. 

Sc»en  from  above  the  shell  is  broadly  egg-shaped,  widest 
of  the  middle,  narrowed  anteriorly  and  bluntly  rounded  p 
The  spines  of  the  first  maxillary  process  are  toothed.  Th 
seta;  of  the  second  antennee  (fig.  3)  reach  about  to  the  tips 
minal  claws  and  are  plumose. 

The  terminal  segment  of  the  first  foot  is  armed  with  a  k 
claw  and  two  setse,  the  outer  one  of  which  is  not  more  thj 
the  length  of  the  inner,  which  is  about  one-third  the  lei 
claw.     Third  and  fourth  segments  of  the  first  foot  fused, 
foot  is  four-segmented  (fig.  4). 

The  claw  on  the  terminal  segment  of  the  second  foot  (fig 
weak,  about  as  long  as  the  segment,  the  accompanying 
slender  and  about  three  times  as  long  as  the  claw.  Fi 
straight,  twenty-four  times  as  long  as  wide,  dorsal  mar^ 
(fig.  6).  Terminal  claw  nearly  straight,  faintly  toothed  ne 
three-fifths  as  long  as  furca;  subterminal  claws  three-fifths 
terminal  one,  smooth.  Terminal  seta  weak,  twice  as  long  a 
furca. 

Dorsal  seta  twice  as  long  as  the  tenninal  one,  and  situat 
one-half  times  width  of  furca  from  subterminal  claw. 

This  species  may  be  at  once  distinguished  by  the  prese 
tubercles  and  spines  on  the  shell  and  the  fusion  of  the  third 
segments  of  the  first  foot  (fig.  4). 

This  description  is  from  specimens  sent  to  the  U.  S.  Nation 
by  Mr.  Bailey,  from  Oregon.     (Date  unknown  to  me.) 

It  has  not  heretofore  been  reported  from  America. 

Distribution  world-wide. 

7.  CYPRIS  PELLUCIDA  Sharpe. 
Plate  LXVIII,  figs.  1-5. 

Cyprinottu*  pelhicida  Sharpe,  Cont.  to  a  knowl.  of  the  N.  Amer.  f.  \» 
in  the  Fam.  Cytheridse  and  Cyprididse,  Bull.  111.  State  Lab. 
1897,  p.  434,  pi.  XLii,  figs.  1-6. 

Average  length,  1.20  mm.;  height,  0.75  mm.;  breadth,  0 
Color  a  clear,  uniform  yellowish  brown,  with  no  especia 

«Thi8  name  would  seem  to  be  preoccupies!  by  C.  pellucida  Koch,  h 
proves  to  be  a  synonym  for  Candona  ^^^g^gfd^irioOQl^ 
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Shell  almost  smooth,  with  the  exception  of  a  few  small  scattered  papillar 
elevations  and  anterior  and  posterior  margins  with  a  fringe  of  sparsely 
scattered  long  hairs. 

Seen  from  above  (fig.  2)  the  shell  is  quite  a  uniform  elongate  oval, 
anterior  end  narrowed  somewhat,  posterior  end  rounded,  broadest  in 
the  middle. 

Seen  from  the  side  (fig.  1)  the  shell  is  highest  about  the  middle,  ven- 
ti-al  margin  nearly  straight,  with  a  slight  sinuosity  at  the  middle.  The 
right  valve  of  shell  is  slightly  smaller  that  the  left,  its  anterior  mar- 
gins armed  with  a  row  of  about  twenty-five  tuberculiforni  teeth  (fig.  3). 
The  margin  of  the  left  valve  has  a  rather  wide  hyaline  flange  and  a 
row  of  scattered  tubercle^  along  the  inner  margin  (fig.  4). 

Spines  of  the  first  maxillary  process  are  toothed.     Natatory  setie  of 
the  first  antennse  are  plumose  and  reach  well  beyond  the  terminal  claws. 
Terminal  claws  three  and  one-half  times  as  long  as  the  terminal  seg- 
ment.    Sense  club  large,  about  five-sixths  as  long  as  width  of  segment 
at  its  point  of  attachment. 

Furca  rather  stout,  slightly  bent,  about  twice  as  long  as  terminal 
claw.  Shorter  claw  about  three-fourths  as  long  as  the  longer.  Dor- 
sal seta  width  of  furca  from  subterminal  claw,  bent,  somewhat  plu- 
mose, and  as  long  as  subterminal  claw;  terminal  seta  three-fifths  as 
long  as  dorsal  one. 

Collected  by  Dr.  E.  Palmer  from  a  trough  fed  by  a  spring  flowing 
from  a  butte  near  Big  Butte  Station,  Idaho,  in  September,  1893,  and 
now  in  the  collection  of  the  U.  S.  National  Museum  (Accession  No. 
27409);  also  collected  at  Guanajuato,  Mexico,  by  Dr.  Alfredo  Dug^s, 
April,  1901,  and  sent  to  the  U.  S.  National  Museum. 

Quincy,  Illinois,  1882,  Havana,  Illinois,  1895,  and  Urbana,  Illinois, 
1895. 

This  species  was  originally  described  as  Ci/pt^inotus  peUuctda^  based 
largely  on  the  marginal  rows  of  tubercles  on  the  valves,  the  manner  of 
propagation  being  uncertain,  although  the  material  on  hand  contained 
no  males.  The  additional  material  now  on  hand  contains  no  males, 
and  it  is  therefore  listed  under  the  subgenus  Cypris,  in  accordance 
with  the  preceding  synopsis. 

2.  Subgeniu  CTPBIHOTUS. 

a  Dorsal  seta  of  furca  more  than  one-half  length  of  subterminal  claw. 
6  Dorsal  seta  at  least  twice  width  of  furca  from  subterminal  claw.    Terminal  claw 

of  second  foot  strongly  curved incongruens  Ramdohr. 

aa  Dorsal  seta  of  furca  not  more  than  one- half  length  of  subterminal  claw. 
b  Dorsal  seta  width  of  furca  from  subterminal  claw. 
c  Shell  yellowish-brown,  marked  with  bluish-black  longitudinal  stripes  on  dor- 
sum and  sides,  hairy burlingUmerms  Turner. 

cc  Shell  dirty  brown,  leathery  in  consistency,  no  msLrkinga.  Aesiudinaria  Sharpe. 
bb  Dorsal  seta  twice  width  of  furca  from  subterminal  claw.     CJolor  yellowish- 
green,  shell  marked  with  contorted  lines,  most  noticeably  on  cephalic  portion 
of  val  ves crena  Turner. 
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3.  Subgenm  HBTESOCTPSU. 
No  Anierictan  forms  known. 

4.  Sul^genai,  uimmmad. 
a  Length,  3.69  mm;  height,  2.09  mm.     Color,  livid  white  .. 
5.  Snbgeniii  AMPB3CTPSI8. 
No  American  forms  known. 

IV.  t^nl>miTiily  C'VI»UlT>OT^^^IN•./^C. 
19.  ONCOCYPRIS  G.  W.  Mullen,  1898. 

(htcorifjtriM  (i.  W.  Mthj.KR,  <)»*trac.  auH  Mailagas.  ami  Ont-Afrika,  A 
Natiirf.  (Jes.,  XXI,  1898,  p.  286. 

Shell  irregularly  roughened,  with  numerous  prominei 
Second  antennie  four-segmented  in  both  sexes.  First  f( 
mented.  Ductus  of  about  eighteen  rows  of  chitinous  spi 
Terminal  segment  of  second  foot  not  beak-shaped,  but  sn 
ical.     Furca  with  no  dorsal  seta,  lamellar  and  ending  in  a 

This  genus  was  establisheil  by  Muller  to  receive  a  fo 
near  Majunga,  Madagascar. 

No  American  forms  known. 

20.  ZONOCYPRIS  G.  W.  Muller,  1898. 

Zotiocyjyris  (i.  W.  MOller,  Ostnu*.  aus  Madagas.  and  Ost-Afrika,  A 
Naturf.  Ges.,  XXI,  1898,  p.  284. 

Shell  covered  with  a  prominent  series  of  concentric  zon 
antennsB  of  sexes  different.  Furca  usually  with  no  dors 
ellar  and  ending  in  a  long  bristle. 

This  genus  was  established  to  receive  two  forms  from  ] 

CyprUJopsiH  coHfafa^  a  form  from  East  Africa,  evidently  b 
Vavra  descril>es  it  Jis  having  a  furcal  dorsal  seta,  a  feati 
tioned  by  Muller.  This  might,  then,  constitute  the  type 
of  the  genus. 

No  American  forms  reported. 

21.  CYPRIDOPSIS  Brady,  1868. 

Mnnoculmivni'SK,  HiHtoire  dt*H  MonocleH(ini  setrouvent  aux  envir 
1820. 

J*HmiH-ijpn»  BuADY  and  Norman,  A.  Monog.  of  the  marine  and  fre 
coda,  Sec.  II,  TraiiH.  Royal  Dublin  Soc,  1896,  i..  725. 

VypridojuilH  Brady,  A  Monog.  of  the  recent  British  Entomos.,  Tn 
XXVI,  Pt.  2.— Brady  and  Norman,  A  Monog.  of  the  marine  i 
Ostracodtt,  Sec.  I.  Trans.  Royal  Dublin  Soc,  1889.— Vavr^ 
Ontnic.  Bohniens,  Arch.  Naturw.  Durchforsch.  v.  Bohmen, 
8. — Kai'fmann,  (-ypriden  und  I>arwinuliden  der  Schweiz,  R4 
Zool.,  VIII,  p.  .304. 
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Shell  very  plump.  Natatorj?  setae  extending  much  beyond  the  termi- 
nal claws.  Branchial  plate  of  two  to  five  plumose  setse.  Second  foot 
five-segmented,  with  a  strong  claw  at  its  extremity.  Furca  flagelli- 
form,  with  a  small  dorsal  cilium,  or  at  least  two  terminal  setce.  Males 
unknown. 

Those  Cypridopsis'like  forms  with  a  compressed  dorsal  aspect, 
branchial  plate  of  not  morp  than  two  setae,  and  sexual  or  asexual  prop- 
agation, I  shall  include  under  the  genus  PotamocyprU* 

a  Three  transverse  dark  bands  on  dorsal  and  lateral  asx)ect  of  shell;  very  plump; 
common vidua  (0.  F.  Miiller). 

^  22.     POTAMOCYPRIS  Brady,  1870. 

Manoculus  Jurine,  Histoire  des  Monocles  qui  se  trouvent  aux  environs  de  Gen^©, 
1820. 

Cyjyridopsis  Brady,  A  Monog.  of  the  recent  British  Entomos.,  Trans.  Linn.  »Soc. 
XXVI,  Pt.  2. 

Candonelln  Claits,  Beitrage  zur  Kenntniss  der  fiusswasser-Ostracoden,  Arb.  Zool. 
Inst.  Wien,  X,  1892. — Vavra,  Russwasser-Ostrac.  Deutsch-Ost-Afrikas,  Tier- 
welt  Ost-Afrika,  IV,  Berlin,  1897,  p,  12. 

Q/pncfop#i« Vavra,  Monog.  derOstracoden  Bohmens,  Arch.  Naturw.  Durchforsch. 
V.  B<')hmen,  VIII,  1891,  p.  73. — Sharpe,  Cont.  to  a  Knowl.  of  the  N.  Ameri- 
can freshwater  Ostracoda,  incl.  in  the  Fam.  Cytheridse  and  Cyprididse,  Bull. 
111.  State  Lab.  Nat.  Hist,  IV,  1897,  p.  468. 

Cypridopsella  Kaufmann,  Cypriden  und  Darwinuliden  der  Schweiz,  Revue  Suisse 
deZool.,  VIII,  1900,  p.  131. 

Folamoctfpris  Brady,  Notes  on  Entomos.  from  Northumberland  and  Durham 
District,  Nat.  Hist.  Trans.  Northumb.  and  Durham,  III,  1870. — Brady  and 
Norman,  A  Monog.  of  the  marine  and  freshwater  Ostraco(^a,  Bcc.  I,  Trans. 
Royal  Dublin  Society,  1889,  p.  92. — Daday,  Mikros.  Susswaaserthiere  aus 
Patagonia  gesammelt  von  Dr.  Filippo  Sylvestri  im  Jahre,  1899  und  1900, 
Termesz.  Fi'is.,  XXV,  1902,  p.  291. 

Natatory  setce  about  as  long  or  somewhat  longer  than  end  claws. 
Second  antennae  usually  four-segmented,  armature  of  male  coarser 
than  that  of  female. 

Shell  narrow  from  above,  rather  smooth.  Branchial  plate  of  not 
more  than  two  setje.  Furca  rudimentary,  with  a  small  dorsal  cilium 
and  ending  in  a  long  slender  bristle.  Propagation,  sexual  or  asexual. 
Ductus  of  male  of  about  fourteen  spiml  rows  of  chitinous  spines. 

This  genus  was  first  established  by  Brady  to  include  those  Cypri- 
dopsis-like  forms  having  i-ather  short  natatory  setaj,  four-segmented 
antennae,  compressed  shell,  and  sexual  propagation.  To  prevent  con- 
fusion, it  seems  necessary  to  add  the  additional  characters,  as  above. 

I  consider  Candonella  and  therefore  Cypridopsella  as  synonymous 
with  the  above. 

0  Furca  cylindrical,  turgid  at  base,  suddenly  narrowing  to  a  bristle,  which  is  little 

longer  than  the  basal  part newiom  ( Brady  and  Robertson). 

00  Furca  broad,  gradually  narrowing  to  a  bristle.     Shell  much  ^'^'?y?*'^Su64:jQQQlp 
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h  Natatory  setie  of  second  antenna  reaching  to  tipn  of  terminal  claws 

green viUo^ 

bb  Natatory  8et«e  of  8e(*ond  antennae  reaching  beyond  tipe  of  terminal  < 
grasB-green,  at  least  dorsally smaragc 

8.     POTAMOCYPRIS  SMARAGDIKA   (Vavra). 
Plate  LXV,  figs.  6-7. 

Cupridoptds  smaragdina  Vavra,  Monog.  der  Ostrac.  Bohmens,  Ai 
Durchforsch.  v.  Bohmen,  VIII,  1891,  p.  80,  fig.  26,  1-3.— Shar 
Knowl.  of  the  N.  American  freshwater  Ostracoda  incl.  in  the  fai 
and  Cyprididae,  Bull.  111.  State  Lab.  Nat  Hist.,  IV,  1897,  p.  4 
figs.  11-12. 

CaiidoTiella  smaragdina  Vavra,  SuflBwaaser-Ostracoden  der  Hamb.  Mi 
1898,  p.  12;  Hamburg. 

Length,  0.65  mm.;  height,  0.45  mm.;  breadth,  0.34  mm. 
I  here  give  the  description  as  given  in  my  paper  of  1897: 

This  Htriking  and  interesting  form  appears  at  first  glance,  if  seen  f 
(fig.  6),  to  be  in  the  shape  of  a  half  moon,  except  that  the  ventral  ma 
straight.  The  shell  is  light  to  grass  green,  especially  on  its  dorsal  asp 
specimens,  however,  commonly  show  but  a  trace  of  this  coloration.  Si 
covered  with  long  hairs,  which  are  all  parallel  to  one  another,  backwa 
and  closely  appressed  to  the  shell  (fig.  6). 

The  eye-spot,  instead  of  being  at  the  highest  part  of  the  shell,  as  ii 
forms  d^cribed  by  Vavra,  is  slightly  below  and  anterior  to  this  iocatio 
setse  of  the  second  antennae,  long,  reaching  beyond  the  tips  of  the  term 
the  length  of  the  claws,  thus  differing  from  C.  viUom  (Jurine),  its  nei 
the  natatory  set*e  of  which  reach  but  to  the  end  of  the  terminal  claws. 

Furca  rudimentary  (fig.  7),  the  basal  part  cylindrical,  more  than  tl 
long  as  wide,  then  suddenly  narrowing  into  a  long  flagellum,  which  is 
long  as  the  basal  part.  The  furca  also  has  a  dorsal  seta  at  the  term! 
basal  part,  which  is  slightly  longer  than  the  width  of  the  ramus. 

At  the  time  the  above  description  was  written,  I  was  not 
familiar  with  the  genus  PotmnocyprU  to  rank  this  form  as 
to  it.  Further  study  causes  me  to  believe  that  this  genus 
one,  and  that  this  form  belongs  here. 

The  specimens  in  the  U.  S.  National  Museum  were  collect 
1901,  by  Dr.  Alfredo  Dug^s,  French  consular  agent  at  G 
Mexico. 

This  form  occurs  in  Bohemia  (Vavra);  South  Chicago  (S 
Guanajuato,  Mexico. 

23.  PARACYPRIDOPSIS  Kaufmann,  190C 

Ci/pridopinM  Brady  and  Norman,  A  Monog.  of  the  marine  and  fresl 
coda,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p.  90. 

Paracypridopsw  Kaufmann,  Cypriden  and  Darwinuliden  der  Scl 
Suisse  de  Zool.,  VIII,  1900,  p.  131. 

Shell  rather  narrow  from  above.  Natatory  setae  rudim 
adapted  for  swimming.  Furca  i-udimentary,  lamellar,  wit! 
end  bristle  and  a  small  dorsal  seta.     Branchial  plate  of  twc 
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This  genus  has  been  established  by  ICaufmann  to  receive  those 
PotaTnooypris'Yike  forms  which  have  rudimentary  natatory  setae. 
No  American  forms  known. 

V.  SvibfUmiljr  CYCIjOCYI?RII>INJgffi. 
24.  CYPRIA  Zenker,  18B4. 

Cypris  Auctohum,  1785-1854. 

Mofioculug  JuRiNE,  Histoire  dee  Monocles  qui  s©  trouvent  aux  environfi  de 
Geneve,  1820. 

Ctfpria  Zenker,  Monog.  der  Ostracoden,  Wieg.  Archiv.  f.  Natui^g.,  XX  Jahrg.,  I, 
1854. — Brady  and  Norman,  A  Monog.  ot  the  marine  aud  fresh-water  Ostra- 
coda,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p.  68. — Vavra,  Monog.  der 
Ostrac.  Bohmens,  Arch.  Naturw.  Durchforsch.  v.  Bohmen,  VIII,  1891, 
p.  62. — Cronenberg,  Beitrag  zur  Ostraooden-Fauna  der  Umgegend  von 
Moecou,  Bull.  Soc.  Imp.  d.  Moecou,  No.  3, 1894,  p.  13. — Kaufmann,  Cypriden 
und  Darwinuliden  der  Schweiz,  Revue  Suisse  de  Zool.,  VIII,  1900,  p.  329. 

Shell  rather  compressed.  Second  antennae  of  male  six-segmented, 
of  female  five-segmented,  two  sense  organs  on  end  of  fourth  segment. 
Natatory  setae  excessively  long,  reaching  far  beyond  tips  of  terminal 
claws.  Branchial  plateof  six  setae.  Terminal  segment  of  second  foot 
small.  Ductus  of  male  of  circlets  of  spine-like  setae,  with  a  distinct 
central  axis  and  not  inclosed  in  a  sack. 

Furca  normal,  stout.  Dorsal  furcal  seta  situated  about  middle  of 
dorsal  margin. 

Vavra  has  described  a  species  of  this  genus  as  sufficiently  character- 
istic tb  justify  a  subgenus  Physocypria.  1  here  use  it  in  the  group 
sense,  as  the  characters  given  seem  to  be  of  somewhat  doubtful  worth, 
if  our  experience  with  the  old  genus  Cyprinotus  is  any  criterion. 

The  subgenus  Physocypria  is  distinguished  by  the  following  charac- 
ters, one  shell  higher  or  larger  than  the  other,  and  the  anterior  and 
posterior  margins  of  the  right  shell  crenulate.  Otherwise  as  Genus 
Cypria,     The  subgenus  Cypria  includes  the  remaining  Oypria  forms- 

Seven  species  have  been  reported  from  America. 

1.  Subgenni  CTPBIA. 

a  Terminal  short  setic  of  the  second  foot  approximately  equal. 

h  Terminal  short  setse  of  second  foot  about  as  long  as  terminal  segment. 
c  Terminal  claw  of  furca  half  as  long  as  furca. 
d  Shell  covered  with  a  close  reticulum  of  longitudinally  subparallel  lines. 

Abdomen  without  processes exsculpta  Fischer. 

dd  Shell  plain,  but  with  small  puncta.     Abdomen  with  two  cylindrcal  proc- 
esses   apthalmica  Jurine. 

cc  Terminal  claw  of  furca  three-fifths  its  length  or  longer. 
d  Subterminal  claw  with  well  developed  comb  of  teeth  near  tip. 

dentifera  Sharpe. 
aa  Terminal  short  setae  of  second  foot  evidently  unequal. 

b  Shell  clear  to  brownish  yellow,  with  a  few  scattered  puncta.     Dorsal  seta  of  furca 

three  times  width  of  furca  from  subterminal  claw obesa  Sharpe. 

66  Shell  white,  shining,  smooth,  with  numerous  almost  comfluent  puncta.    Length 
0. 70 mm  ..,,,,.,.,, mons  Chambers; 
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9.  CYPRIA  EXSCULPTA  (Fischer). 
Plate  LX  VIII,  figs.  6-9. 

OjpriM  ekgaiiiida  Lii.ljeboru,  De  Cmstaceis  ex  ordinibus  tribus,  Ifi 

Cifpris  punctata  rar.  striata  Zenker,  Monog.  der  Ostracoden,  Wi 
Naturg.,  XX  Jahrg.,  I,  1854,  p.  77,  pi.  iii. 

CtfprU  MrioUita  Brady,  A  Monog.  of  the  recent  British  Kntouioe. 
Soc.,  XXVI,  Pt.  2,  1868,  p.  372,  pi.  xxiv,  figs.  6-10. 

Cpjtrig  exsculpta  Fischer,  Beitrag  7.ur  kenntniss  der  Oetracoden, 
math.  phys.  Klasse  der  k.  bayr.  Akad.  d.  Wise.,  VII,  1855, 
figs.  3^-38. 

Ct/pria  exarulpta  Brady  and  Norman,  A  Monog.  of  the  marine  a 
Ostracoda,  Sec.  I,  Trans.  Royal  Dublin  80c.,  1889,  p.  68,  pi. 
Sars,  Oversigt  af  Noi>fea  Crustaceer  med,  etc.,  Christ.  Vid.  1 
No.  1,  1890,  pp.  24-25. — Kaufmann,  Die  Ostracoden  der  Umj 
Mittlg.  d.  naturf.  Ges.,  1892,  p.  2;  Bern.— Turner,  Freshwate 
the  Unite<l  States,  Report  State  Zool.  of  Minn.,  1895,  p.  305,  pi. 
pi.  Lxxii,  fig.  3. — Hartwig,  Die  Krebetiere  der  Provipz 
Naturw.  Wochenschrift,  XI,  1896,  p.  321.— Siiarpb,  Cont.  to  a 
N.  American  f.  w.  Ostrac.  incl.  in  the  Fam.  Cytheridje  and  Cy 
111.  State  I^b.  N.  H.,  IV,  1897,  p.  465,  pi.  xlvii,  fig.  4.— 
Erster  Beitrag  zur  Kenntniss  der  Ostracodenfauna  des  Regw 
Osnabri'ick,  12  Jahre8l)er.  d.  naturw.  Vereins  zu  Osnabruck  f. 
p.  109.  — Stenroos,  Das  Tierleben  im  Nurmiarvi-See,  Helsinj 
226. — Kaufmann,  Cypriden  und  Darwinuliden  der  Schweiz, 
de  Zool.,  VIII,  1900,  p.  330,  pi.  xx,  figs.  4r6;  pi.  xxiii,  figs.  17 
fig.  24. 

Length,  0.60  niiii.;  height,  0.88  mm.;  width,  0.'26  mm. 

This  species  is  seemingly  as  widely  distributed  as  the 
Cypridiypsis  vldiui.  It  may  be  readily  distinguished  by  m 
mesh  work  of  longitudinally  parallel  and  anastomosing  ] 
extend  over  the  entire  surface  of  the  shell  (fig.  8). 

Those  in  possession  of  the  U.  S.  National  Museum  we: 
April  12, 1892,  at  First  Sister  Lake,  Ann  Arbor,  Michiga 
H.  L  Smith.     Received  by  the  Museum,  December  13, 
tribution,  world  wide. 

2.  Subgenus  FHT800TPBIA. 

a  Left  shell  higher  than  right.     Terminal  short  seta^  of  second  foot 

long  as  terminal  segment pu% 

aa  Left  shell  longer  than  right.     Terminal  short  seta'  of  second  foot 
long  as  terminal  segment ineqr 

23.     CYCLOCYPRIS  Brady  and  Norman,  16 

Cypris  Auctori'm,  1785-1820. 

Mo7iO(^lus  JuRiNK,    Histoire  des   Monocles  qui  se  trouvent  aux 

Geneve,  1820. 
O/pria  Zenker,  Monog.  der  Ostracoden,  Wieg.  Archiv.  f.  Naturg. 

I,  1854. 
Cijclocypris  Brady  and  Norman,  A  ^lonog.  of  the  marine  and  free) 

coda,  Sec.   I,  Trans.  Royal  Dublin  Soc,  1889,  p.  70.— Vavrj 

Ostrac.  Bi)hmen,  Arch.  Naturw.  Durchfon:«ch.  v.  Bohmen,  VII 
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Shells  approximately  same  height.  Second  aatennse  six-segmented 
m  male,  five-segmented  in  female,  no  sense  organ  on  distal  end  of 
fourth  segment. 

Natatory  setae  very  long.^  Terminal  segment  of  second  foot,  long 
and  narrow,  three  times  as  long  as  broad.  Ductus  of  numerous  long^ 
filaments,  not  on  a  distinct  central  axis,  but  all  inclosed  in  a  sack. 
Penultimate  segment  of  second  foot  with  a  coarse  seta  on  dorsal  distal 
angle.     Furca  as  in  Cypria, 

Kaufmann  speaks  of  one  of  the  smaller  terminal  seta?  of  the  second 
feet  as  being  bent  S-shaped,  and  uses  it  as  of  generic  value.  Since 
this  is  not  true  of  C,  globosa^  at  any  rate,  I  have  omitted  this  as  a 
genus  character.     Three  species  have  been  reported  from  America. 

o  Anterior  edge  of  furca  about  twice  as  long  as  its  terminal  claw.  .Uci^is  O.  F.  Muller. 
aa  Anterior  edge  or  furca  clearly  more  than  twice  as  long  as  its  terminal  claw. 
h  Anterior  edge  of  furca  alx>ut  two  and  one-half  times  length  of  terminal  claw. 

c  The  terminal  claws  of  furca  strong  and  much  l)ent .forbesi  Sharpe. 

cc  Terminal  claws  of  furca  slender  and  not  l)ent modesUi  ( Herrick). 

hb  Anterior  edge  of  furca  about  three  times  length  of  terminal  (;law8.  Terminal 
claws  strong,  nearly  straight,  weakly  bent  near  end.  Furca  toothed  on  poste- 
rior edge,  also  with  comb  of  teeth  on  its  side glohom*  Sars. 

26.     PONTOPARTA  Vavra,  1901. 
PonlojHirta  Vavra,  Die  Ostracoden  vom  Bismarck- Archipel.  Prag.,  1901,  p.  184. 

Shell  white,  smooth.  Natatory  seta3  reaching  approximately  to  tips 
of  terminal  claws.  Terminal  segment  of  second  foot  cylindrical,  not 
bill  shaped,  with  two  terminal  bristles  and  a  long  reflexed  one.  Males 
unknown.  Furca  strong,  with  two  end  claws,  a  terminal  seta,  and 
two  dorsal  ones. 

This  genus  has  been  established  by  Vavra  with  P.  vara  as  the  type,  a 
peculiar  form  from  Bismarck  Archipelago. 

No  American  forms  known. 

27.     ILYOCYPRIS  Brady  and  Norman,  1880. 

M(mocnlu8  JuRiNB,  Histoire  des  Monocles  qui  se  trouvent  aux  environs  de  Geneve, 
1820. 

Ilyoq/pris  Brady  and  Norman,  A  Monog.  of  the  marine  and  fresh-water  Ostra- 
coda.  Sec.  I,  Trans.  Royal  Dublin  Soc,  1889,  p.  106.— Kaufmann,  Cypriden 
und  Darwinuliden  der  Schweiz,  Revue  Suiswe  de  Zool.,  VIII,  1900,  p.  343. 

Shell  hard,  entire  surface  usually  pitted  or  tubercled,  and  furrowed 
in  region  of  eyes,  thus  resembling  marine  forms  or  Limnicythere, 

Natatory  seta;  reaching  approximately  to  tips  of  terminal  claws. 
Ductus  composed  of  eighteen  or  twenty  spirally  wound  chitinous  setae, 
in  sack.  Second  foot  five-segmented,  its  terminal  segment  cylindrical 
and  with  three  long  set4x».  of  different  lengths,  all  pointing  in  same  gen- 
eral direction  as  foot.  Penultimate  segment  of  second  foot  with  from 
two  to  three setse.  Furca  strong,  usually  with  combs  of  cilia  on  dorsal 
margin  or  sides.  •  Digitized  by  ^OOQIC 
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Thin  genu8,  tirst  CHtablished  by  Brady  and  Norman  witl 
the  type,  has  l3een  further  defined  by  Vavra  (1891)  and 
(1900)  until  it  now  numbers  about  eight  species  and  two  ^ 
found  in  Europe. 

VI.    Sublfemily  CAN'l^ON'IT^.iE. 

28.    CRYPTOCANDONA  Kauftnann,  190 

Cryptocandona  Kaitpmann,  Cypriden  und  Darwinuliden  der  Sc 
Suiaee  de  Zool.,  VIII,  1900,  p.  361. 

Shell  smooth,  somewhat  translucent.  First  antenna  wei 
tory  setae  longer  than  the  entire  antenna.  Branchial  ph 
setae.  Penultimate  segment  of  second  foot  unsegmente 
foot  four  segmented.  Terminal  segment  of  second  fool 
setae  of  different  lengths.     Furca  normal. 

This  genus  has  been  established  by  Kaufmann  to  inclui 
like  forms,  but  having  very  long  natatory  setae  on  the  fi 
and  a  branchial  plate  of  three  setae.  I  believe  it  will  ultii 
as  a  group  of  the  genus  Can  dona,  but  consider  it  best  hen 
given  by  Kaufmann." 

No  American  forms  known. 

29.  CANDONA  Baird,  18BO. 

Cypru  O.  F.  MIU.ler,  Entomo«.  seu  Insecta  testacea,  etc.,  1792. 
Candona  Baird,  The  natural  history  of  the  British  Entomoe., 

1850. — Vavra,  Monog.  der  Ostrac.  Bohmens,  Arch.  Naturw 

V.  Bohmen,  YIII,  1891,  p.  41. 

Shell  white,  translucent.  Natatory  setae  of  first  antei 
than  entire  antenna.  No  natatory  setae  on  second  antenii 
antennae  of  male  six-segmented  with  two  special  sense 
female  five-segmented. 

Branchial  plate  of  two  setae.  Palp  of  second  maxilla  of 
segmented,  of  male  not  segmented,  and  different  in  shape, 
five-  or  six-segmented,  with  two  unequally  long  backwar 
setae  and  one  forwardly  directed  seta.  Furca  normal,  stroi 
of  about  seven  rows  of  chitinous  spines.  Shell  of  mal( 
larger  and  of  another  form  than  that  of  the  female.  Ca 
but  creep  along  the  bottom,  or  burrow. 
Eight  forms  are  reported  for  America. 

a  One  of  shorter  setae  at  tip  of  second  foot  sharply  reflexed : 

aa  Setic  at  tip  of  second  foot  not  reflexed. 
6  Length  of  shell  about  1.50  mm.    Shell  inequi valve,  second  foot  6 

cro 
bb  length  of  shell  about  1.25  ram,  or  less. 
c  Furca  curved. 
d  Second  foot  six-segmented. 
e  Claws  of  furca  stout,  terminal  one  one-third  length  of  ramuf 

falxj 

a  Kaufmann,  Revue  Suisse  de  Zool.,  VIII,  1900,  p.  361. 
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ee  Claws  of  farca  slender,  maxillary  spines  not  toothed. 

/  Color  uniform,  white  to  brownish acuminata  Fischer. 

//  Color  greenish  yellow,  blotched  with  brown delawarensijt  Turner. 

dd  Second  foot  five-segmented.     Length  0. 73  mm simpsoni  Sharpe. 

cc  Furca  not  curved. 

d  Both  claws  of  furca  S-shaped sigmoides  Sharpe. 

dd  Both  claws  of  furca  not  S-shaped,  both  gently  curved.     Terminal  claw 
half  as  long  as  furca recticauda  Sharpe. 

SO.  TYPHLOCYPRIS  Vejdovsky,  1882. 

Cypris  (TypfiUxsypris)  Vkjdovsky,  Thierische  Organismen  der  Brunnenwtisser 

von  Prag,  1882,  p.  64. 
Typhlocypris  Vavra,  Monog.  der  Ostrac.  Bohmens,  Arch.  Naturw.  Ehirchforsch. 

v.  Bohmen,  VIII,  1891,  p.  61. 
Oandona  Turner,  Freshwater  Ostrat\  of  the  U.  S.,  Kept.  State  Zool.  Minn., 

1895,  p.  301. 

Shell  as  in  Ca/i/7mui.  Natatory  setae  of  first  antennas  shorter  than 
entire  antenna.  Natatory  setaB  of  second  antenna3  lacking,  similar  to 
Cando7ia.  Eyes  rudimentary,  disappearing  with  age.  Furca  abnormal, 
anterior  or  terminal  seta  missing. 

This  genus  was  established  by  Vejdovsky  to  include  forms  generally 
resembling  Oandona^  but  lacking  terminal  seta  of  furca.  Candofia 
peircei  Turner  evidently  belongs  here,  judging  from  his  figures. 

a  Terminal  claws  of  furca  of  male  about  same  size;  with  female  one  claw  is  about 
two-thirds  length  of  other.     Color  greenish  yellow  with  blotches  of  brown. 

{Candona)  peircei  (Turner). 

31.  CANDONOPSIS  Vavra,  1801. 

Oxndcmop^  Vavra,  Monog.  der  Ostrac.  Bohmens,  Arch.  Naturw.  Durchforsch. 
V.  Bohmen,  VIII,  1891,  p.  54;  Siisswasser-Ostrac.  Deutech-Ost-Afrikas,  Tier- 
welt  Ost-Afrika,  IV,  1897,  p.  4;  Berlin. — Sabs,  Freshwater  Entoraos.  of 
Sydney,  1896,  p.  62. — Vavra,  Susswasser-Ostrac.  der  Hamb.  Magal.  Sammel., 
1898,  p.  9;  Hamburg. — Kaufmann,  Gypriden  und  Darwinuliden  der 
Schweiz,  Revue  Suisse  de  Zool.,  VIII,  1900,  p.  357. 

Shell  and  second  antennas  similar  to  Can&ma,  Mandible  with  an 
excessively  long  palp.  Branchial  plate  of  three  plumose  setae.  Furca 
slender,  usual  dorsal  seta  absent. 

This  genus  was  established  by  Vavm  to  receive  those  dx/icfcma-like 
forms  which  lack  the  usual  f ureal  doi*sal  seta. 

No  American  forms  known. 

32.  PARACANDONA  Hartwig,  10OO. 

Paracand/ma  Hartwig,  Candona  euplectella  bildet  eine  nelbstiindige  Gattung, 
Zool.  Anz.,  XXII,  1900. 

Shell  tumid,  reticulated,  pitted  as  a  honeycomb.  Appendages  as  in 
Candona^  but  small  ahd  slender.  Small,  beautiful  forms,  not  more 
than  0.80  mm.  long. 

This  genus  has  been  established  by  Hartwig  to  include  forms,  the 
type  of  which  is  Paracandmia  (Ca?idwia)  eiwlectMa  Robertson.  ,^,,.,, 

No  American  forms  known.  o 
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Family  CYTHERID^. 

33.  LIMNICYTHERE   Brady,  1868. 

CyUiere  Baikd,  The  Nat.  Hist,  of  tlie  Britieh  Kntonios.,  Ray  Society 
Acanthitpm  Vkrnbt,  Acanthopus,  un  nouveau  genre  d'Ostracodes, 

riaux  pour  servir  a  Tetude  de  la  faune  profonde  du  Lac  \a 

1878,  p.  506. 
Limnocythere  Dahl,  Die  Cytheriden  der  weetlichen  OBtsee,   Zool. 

Ill,  Abth.  f.  Systematik,  1888,  p.  697. 
lAmnicythere  Brady,  A  Monog.  of  the  recent  British  Entomoe.,  Tran 

XXVI,  Pt.  2, 1868,  p.  419.— Brady  and  Norman,  A  Monog.  of  th 

f resh- water  Ostraooda,  Sec.  I,  Trans.  Royal  Dublin  Soc.,  1889,  p. : 

Monog.  der  Ostrac.  B<)hnien8,  Arch.   Naturw.    Durchforsch. 

VIII,  1891,  p.  107. 

Shell  strong,  irregularly  tubcrculate  or  spinous,  mther  I 
peir  of  antennte  five-.scgmented,  with  short  bristles  on  1 
edge;  second  pair  four-seginented,  the  '^spinning  claw"  b 
two-segniented  or  unsegmented.  Branchial  plate  of  th( 
strongly  dev^eloped  (commonly  rudimentary  in  other  meml 
group).  Furca  rudimentary,  commonly  but  two  short  brist 
uncommon. 

a  Terminal  segment  of  first  antennae  seven  times  as  long  as  wide.     Furc 
about  three  times  as  long  as  wide.     Terminal  claw  of  second  ant 

smooth retic 

aa  Terminal  segment  of  first  antennae  four  or  five  times  as  long  as 
lamellar,  six  to  seven  times  as  long  as  broad,  ending  in  a  bristl 
claw  of  second  antenna  of  male  armed  with  three  or  four  strong  tc 

itlinoi 

Family  DARWINULID^. 

34.  DARWIN ULA  Brady  and  Robertson,  18 

Polycheles  Brady  and  Robertson,  The  Ostracoda  and  Foraminil 
Rivers,  Ann.  and  Mag.  of  Nat.  Hist.,  VI,  1870. 

Dandnnla  Brady  and  Norman,  A  Monog.  of  the  marine  and  fresh 
coda,  Sec.  I,  Trans.  Royal  Dublin  Soc,  1889,  p.  121.— Kaupma 
und  Darwinuliden  der  Schweiz,  Revue  Suisse  de  ZSool.,  VIII,  1 

Shell,  smooth  and  fragile.  Right  shell  larger  than,  the  1 
antennae  shorter  than  in  the  Cyprididse,  and  armed  with 
Second  antenna*  four-segmented,  with  four  or  five  terminal 
without  ''spinning  seta"  or  ''sense  seta."  First  maxilla  y\ 
branchial  plate.  First  pair  of  feet  five-segmented,  and  si 
the  second  pair.     Furca  subconical,  small. 

a  First  antennie  six-segmented,  the  second  four-segmented.     Antepen 
ment  of  second  antenna  without  a  conspicuous  one-jointed  appen 

Mevemoni  Brady  ar 

aa  First  and  second  antennfe  five-segmente<l.     Antepenultimate  segmc 

antenna  with  a  counpicuous  one-join teil  appendage,  which  tern 

long  and  one  short  filament impi 
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EXPLANATION  OF  PLATES. 
.       Plate  LXIV. 

Fig.  1.  Chlamydotheca  mexicana^  new  species,  lateral  view. 

2.  Chlamydotheca  vieancana,  new  species,  dorsal  view. 

3.  Chlamydoiheca  mexicaruiy  new  species,  first  foot. 

4.  Chlamydotheca  niexicana,  new  species,  terminal  segments  of  second  foot. 

5.  Chlamydotheca  mexicana,  new  species,  furca. 

6.  Chlamydotheca  mexicanay  new  species,  spines  of  first  maxillary  pnx'ess. 

Plate  LXV. 

Fig.  1.  Herpetocypris  reptans  Baird,  lateral  view. 

2.  Heri)etocypris  reptans  Baird,  dorsal  view. 

3.  Herpetocypris  reptans  Baird,  terminal  segment  of  second  f(X)t. 

4.  Herpetocypris  reptans  Bairtl,  furca. 

5.  Potajnocypris  {Cypridopsi^)  smaragdina  (Vavra),  dorsal  view. 

6.  Potamocyprin  (Cypridopsis)  Hmaragdvm  (Vavra),  lateral  view. 

7.  Potamocyjyris  {Cypridopsis)  smaragdina  (Vavra),  furca. 

Plate  LXVL 

Fig.  1.  Spirocypris  passaica,  new  species,  lateral  view. 

2.  Spirocypris  passaica^  new  species,  dorsal  view. 

3.  Spirocypris  passaica,  new  species,  furca. 

4.  Cypris  rirens  (Jurine),  lateral  view. 

5.  Cypris  Hrei)^  (Jurine),  dorsal  view. 

6.  O/pris  t^irens  (Jurine),  furca. 

Plate  LXVII. 

Fig.  1.  Cypris  pubera  O.  F.  Miiller,  lateral  view. 

2.  Cypris  pubera  O.  F.  Miiller,  lower  posterior  part  of  right  shell. 

3.  Cypris  pubera  O.  F.  Miiller,  third,  fourth,  and  fifth  segments  of  second  antenna. 

4.  Cypris  pubera  O.  F.  Miiller,  first  foot. 

5.  Cypris  pubera  O.  F.  Miiller,  terminal  segment*<  of  se<jond  foot. 

6.  Cypris  pubera  O.  F.  Miiller,  furca. 

Plate  LXVIIL 

Fig.  1.  Cypris  pellucida  Sharpe,  lateral  view. 

2.  Cypris  peUucida  Sharpe,  dorsal  view. 

3.  Cypris  pellucida  Sharpe,  lower  outer  anterior  margin  of  right  shell. 

4.  Cypris  jjeUucida  Sharpe,  inner  anterior  margin  of  left  shell. 

5.  Cypris  pelhicida  Sharpe,  furca. 

6.  Cypria  ejrsculpta  Fischer,  lateral  view. 

7.  Cypria  exscidpta  Fischer,  dorsal  view. 

8.  Cypria  exscvlpta  Fisi^her,  portion  of  shell  showing  parallel  and  anastomosing 

lines. 

9.  Cypria  ejsculpta  Fischer,  furca. 

Plate  LXIX. 

Fig.  1.  ChlamydotJieca  azteca  Saussure,  lateral  view. 

2.  Chlamydotheca  azteca  Saussure,  first  foot,  showing  two  setui  on   its  se(;ond 

segment. 

3.  CMamydotheca  azteca  Saussure,  dorsal  view.  ^.  GoOqIc 

4.  Clilamydotheca  azteca  ^a,u8»un\  iuTca.  ^ 
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CHLAMYDOTHECA  A2TECA. 
For  explanation  of  plate  see  page  1001. 
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KEVIP:W   of  THK   fishes  of  japan  BP:LONGINa  TO 
THE  FAMILY  OF  HEXAGKAMMID/E. 


B}^  David  Stark  Jordan  and  Edwin  ('tiapin  Starks, 

Of  the  I/ehmd  Stanford  Junior  University. 


In  this  paj^er  is  given  a  review  of  the  fishes  of  the  family  of  Hexa- 
grammidae,  Rock  Trout  or  Greenlings,  in  Jajianese  Ainanie,  known  to 
inhabit  the  waters  of  the  elapanese  Empire.  It  is  based  on  material  in 
the  museum  of  Leland  Stanford  Junior  l^nivereity  and  in  the  ITnited 
States  National  Museum. 

Family  HEXA(;RAMMID^. 

Body  elongate,  covered  with  small  scales,  which  are  ctenoid  or 
cycloid;  head  conical,  scaly,,  the  cranium  without  spinous  ridges  above; 
preopercle  usually  more  or  less  armed,  sometimes  with  entire  edges; 
third  suborbital  developed  as  a  Iwny  stay  articulating  with  the  pre- 
opercle; acute  teeth  in  the  jaws,  and  usually  on  vomer  or  palatines; 
nostril  single  on  each  side,  the  posterior  opening  reduced  to  a  minute 
pore;  gills  4,  a  long  slit  behind  the  fourth;  gill  mem})ranes  separate 
or  united,  usually  free  from  the  isthmus;  branchiostegals  0  or  7; 
pseudobranchia;  well  developed.  Dorsal  fin  continuous  or  divided, 
the  anterior  half  of  many  slender  spines;  anal  tin  long,  with  or  with- 
out spines;  ventrals  1  to  5,  inserted  more  or  less  behind  the  pectorals; 
pectorals  broad,  usually  with  procurrent  base,  the  lower  rays  simple, 
more  or  less  thickened;  lateral  line  present,  sometimes  several  series 
of  pores  developed;  veilebiie  numerous;  pyloric  ca^^a.  Carnivorous 
fishes,  mostly  of  large  size,  living  in  kelp  and  about  rocks  in  the  North 
Pacific;  some  of  them  highly  valued  as  food 

(t  Dorsal  fins  (contiguous  or  connected. 
h  Anal  fin  very  long,  its  rays  20  or  more. 
r  Anal  fin  without  spines. 
\i  HKXAGRAMMiNiE:   Gill  membranes  broadly  uniteii;  mouth    moderate,  the 
jaws  with  an  outer  seriefl  of  stronjjer  teeth,  but  no  canines. 

e  Lateral  line  single  on  each  side Agrammxvs,  1. 

ee  Lateral  lines  4  or  more  on  each  side. 
/Dorsal  fin  with  the  spines  separate<l  from  the  soft  rays  by  a  deep  notch. 

IfejctKjramntttSj  2. 
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1.  AGRAMMUS  Gunther. 
Agrammus  GttNTHER,  Cat.  Fish,  1860,  II,  p.  94  (agrammus  =  schlegel 

Head  and  body  compressed,  rather  elongate.  Scales  smt 
Lateral  line  single.  Bones  of  head  not  armed.  Edge  of 
entire.  Dorsal  continuous,  elongate,  with  17  or  18  spine« 
22  soft  rays;  a  shallow  notcVi  between  spinous  and.  raye^ 
Ventral  with  1  spine  and  5  soft  rays.  Teeth  small,  on  jaws 
the  outer  row  of  teeth  on  jaws  enlarged;  palatines  toothle 
above  orbit  and  one  at  nape.     Branchiostegals  6. 

Japanese  fishes,  differing  from  Hexagrammos  mainly  it 
vided  lateral  line. 

(^,  without;  ypafji^i^^  line.) 

I.  AGRAMMUS  AGRAMMUS   (Schlegel). 
KUJIME. 

Lahrax  agrammus  Schlbgel,  Fauna  Japonica,  Poiae.,  1843, «  p.  56; 
Agrammus  agrammus  Jordan  and  Snyder,  Chei'k  List.,  1801,  p.  101 
Agrammus  schlegeli  (tOnther,  Cat.  Finh,  II,  1860,  p.  94;  Japan. — S 

and  D<)DKRLEiN,  Fische  Ja^tans,  IV,  1887,  p.  266;  Tokyo. — Ise 

Cat,  1897,  p.  51;  Tokyo. 

Head  4  in  length  without  caudal;  depth  3^.  Dorsal 
XVIII,  21  or  22;  anal  19.  Scales  86.  Eye  5  in  head;  xm 
interorbital  6. 

Maxillary  reaching  just  past  front  of  eye.  Outer  ro 
enlarged  in  both  jaws;  vomer  with  rather  coarse  teeth;  pak 
less.     A  short  fringed  flap  over  eye  and  a  shorter  similar  o 

Pectoral  scarcely  reaching  to  tips  of  ventrals;  its  postei 
broadly  rounded;  the  seventh  to  tenth  i-ays  from  the  top  t 
l^V  i"^  head.  Ventrals  reaching  two-thirds  the,  distance 
base  to  front  of  anal.  Notch  in  dorsal  not  deep;  the  fii 
in  head;  the  last  spine  4i;  the  fourth  soft  ray  equal  in  lei 
fifth  spine;  the  spines  or  rays  not  produced  beyond  the  : 
Tips  of  anal  rays  free;  the  length  of  the  fourth  i-ay  equal  tc 
teenth  ray,  2|  in  head.     Caudal  truncate  or  very  slightly  i> 

Scales  strongly  ctenoid  on  body  and  top  of  head,  slightly 
side  of  head  behind  eye,  cycloid  on  cheek,  opercle,  breast,  a 
of  pectoral.  Snout,  maxillary,  mandible,  suborbitals,  inch 
interopercle  and  branchiostegal  region  naked.  There  are  I 
an  oblique  series  running  upward  and  forward  from  front 
dorsal,  18  of  these  between  lateral  line  and  dorsal.  Smal 
extreme  base  of  spinous  dorsal  between  spines,  and  on  bas 
soft  dorsal;  basal  third  or  fourth  of  pectoral  and  over  hali 
with  scales;  anal  entirely  naked. 


«The  fourth  decade  of  the  Fauna  Japonica,  Poii 
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Color  in  spirits:  head  and  body  brown,  marbled  with  irregular  spots 
of  dark  brown  not  of  the  same  shape  on  different  examples,  but  placed 
with  some  uniformity;  the  dark  areas  darker  at  edges;  a  dark  bar 
between  eyes  followed  by  a  light  area;  a  dark  spot  at  nape,  united 
with  one  at  front  of  dorsal,  at  its  lower  edge  inclosing  a  light  spot  in 
front  of  dorsal;  a  dark  spot  above  pectoral  and  behind  opercle  flap;  a 
dark  spot  under  anterior  third  of  dorsal  running  up  on  dorsal;  one 
under  posterior  fourth  of  spinous  dorsal,  much  broken  up  and  running 
irregularly  across  body,  sometimes  running  into  the  one  under  anterior 
third  of  dorsal  inclosing  a  spot  of  light  color  above,  a  spot  under  front 
of  dorsal  and  one  under  middle,  both  usually  joined  below  with  a  larger 
spot,  which  is  continued  down  nearly  to  anal  fin;  another  spot  under 
posterior  end  of  soft  dorsal  extending  up  on  the  fin  and  margined 
behind  with  light;  a  broken  bar  across  caudal  peduncle;  caudal  crossed 
with  alternate  bars  of  dark  and  light,  the  former  the  brojider  and  about 
5  in  number;  sometimes  many  of  the  scales  on  lower  part  of  sides  have 
white  spots  on  their  center;  dark  bars  radiating  from  eye,  one  to  each 
end  of  maxillary,  a  couple  downward  and  backward  across  cheek,  the 
upper  one  being  above  suborbital  T=5tay,  one  straight  backward,  and 
one  to  nape;  lower  part  of  head  sometimes  with  4  or  5  light  spots  as 
large  as  pupil;  anal  obliquely  crossed  by  alternate  light  and  dark  bars, 
very  conspicuous  in  the  young;  these  variable  in  number;  the  dark 
bars  from  5  to  8;  ventrals  dusky;  a  dark  spot  at  base  of  pectoral;  the 
fin  crossed  by  inconspicuous  irregular  bars. 

Specimens  were  taken  in  abundance  at  Tokyo,  Aomori,  and  Hako- 
date. It  is  generally  common  throughout  middle  Japan,  especially  in 
bays  of  rocky  bottom.  It  is  a  common  species  in  the  markets,  although 
much  less  abundant  than  the  ''fat  greenling,"  Ilexa^ramrnos  otakiL 

2.  HEXAGRAMMOS    (Steller)   Tilesius. 

Dodecagrammo8  Steller,  in  Kraflcheninnikof,  Reise  in  Kamchatka,  1750,  p.  175 

(noTibinomial) . 
Hexagrammos^  Steller,  manuscript. 

flera^amrno^  Tilesius,  Act.  Acad.  Petrop.,  II,  1809,  p.  335  {asper). 
Labrax  (Steller  MS.)   Pallas,   M^ra.   Acad.     Petersb.,   II,    1810,  p.  382  {lago- 

cephalus). 
Lebius  (Steller  MS.)  Pallas,  Zoographia  Rosso- Asiat.,  Ill,  1811,  p.  279  (super- 

dlioms), 
Ckirus  (Steller  MS.)  Pallas,  Zoographia  Rosso- Asiat,  III,  1811,  p.  279  [mper- 

ciliosus), 
Ckirus  Cuvier,  Regne  Anim,  2d  ed.,  II,  1829,  p.  249  (superciliosm). 
Chiropsis  GiRARB,  U.  R.  Pac.  R.  R.  Surv.,  X,  Fishes,  1858,  p.  42  {comielMim). 
Odo^rammiw  Bleeker,  Versl.  Ak.  Amat.,  VI,  1874,  p.  1370  (octogrammus). 
Grammaiopleurus  Gill,  Proc.  Ac.  Nat.  Sci.  Phil.,  1861,  p.  166  (lagocephaliis). 
Acanihol^us  GiLh,  Proc.  Ac.  Nat.  Sci.  Phil.,  1861,  p.  166  {nehulosus;  specimen 

with  the  soft  dorsal  injured,  the  number  of  spines  apparently  increased) . 

Body  oblong,  somewhat  compressed.  Head  subconical,  blunt  in 
profile.     Mouth  rather  small,  horizontal;  jaws  with  bands  of  inodexate 
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sized,  conical  teeth,  the  outer  row  enlarged;  teeth  on  vomer,  and 
usually  but  not  alway.s  a  small  patch  on  the  palatines;  preopercle 
unarmed;  a  fringed  supraorbital  cirrus,  large  or  small;  gill  membranes 
broadly  connected,  free  from  the  isthmus;  gill- rakers  short,  tubercle- 
like.  Scales  small,  mostly  ctenoid,  sometimes  partly  or  whollj'  cy- 
cloid; head  more  or  less  scaly,  without  spines;  nostril  simple,  round, 
with  a.  pore  behind  it.  Lateral  lines  usually  5  on  each  side.  Dorsal 
fin  long,  with  a  deep  emargination  between  the  spines  and  the  soft 
rays;  dorsal  spines  slender,  19  to  22  iu  number;  anal  fin  elongate, 
with  a  single  rudimentary  spine;  rays  of  pectorals  and  anal  exserted 
and  almost  simple;  pectoral  rounded  with  broad,  procurrent  base,  the 
rays  thick;  ventrals  well  developed,  placed  at  a  considerable  distance 
behind  the  root  of  the  pectorals;  caudal  subtruncate.  Branchiostegals, 
6.  Pyloric  caeca  numerous  (about  13.)  No  air  bladder.  Species  of 
rather  large  size  and  bright  coloration;  abundant  in  the  North  Pacific 
on  both  shores,  extending  southward  from  Bering  Sea. 
{?S,  six;  ypa^fXTf^  line.) 

a  Cheeks  not  fully  scaled,  the  suborbital  stay  at  least  naked;  no  occipital  flaps. 
h  Fourth  lateral  line  not  forked  and  not  extending  past  tips  of  ventrals. 

0  Fifth  lateral  line  joining  median  line  on  breast otakii,  2. 

cc  Fifth  lateral  line  not  joined  to  miedian  line  on  breast aburaco,  3. 

bb  Fourth  lateral  line  forked  in  front  of  ventrals;  the  upper  branch  not  extending 

to  tips  of  ventrals;  back  with  ol)scure  dark  bands octogrammujt,  4. 

bfjb  Fourth  lateral  line  running  to  above  middle  of  anal;  elevated  about  five  scales 
above  fifth  lateral  line;  back  with  dark  spots  and  cloudings  . .  .laQocephalw^  5. 

2.  HEXAGRAMMOS  OTAKII  Jordan  and  Starks. 
ABURA  AINAME  (FAT  GREENLING). 

Labrax  liexagrammua  8chlegel,  Fauna  Japionica,  Poiss.,  1843,  p.  53,  pi.  xxni, 

Nagasaki  (not  of  Pallas). 
Ch'mis  hfxagrammuj^  Blerker,  Vorh.  Bat.  Gen.  Japan,  about  1867,  p.  80. — Ishi- 

KAWA,  Prel.  Cat,    897,  p.  51;  Tokyo,  Kii. 
Jfexagrammiis  asper  SrEixnACHNER   and  DOderlkin,  Fische  Japans,  IV,  1887, 

I).  266;  Tokyo  (not  of  Pallas). 
ire.ragrannnos  okiHi  Jordan  and  Starks,  Proc.  Calif.  Acad.  Sci.,  1895,  p.  800: 

Tokyo. — .Jordan  and  (Jilbert,    Rept.  Fur  Seal  Expl.,  Ill,  1898,  p.  453; 

Tokyo.— Jordan  and  Evermann,  Fish.  N.  M.  Am.,  II,  1898,  p.  1867;  Tokyo. 

Head  3J  in  length  without  caudal.  Depth  4i  to  4i.  Dorsal  XIX 
or  XX,  22;  anal  21  to  23.  Series  of  scales  running  downward  and 
backward  below  third  lateral  line,  107  to  112.  Eye  4rf  in  head;  max- 
illary 2|  to  3;  int'erorbital  space  (bone  only)  6^. 

Maxillary  reaching  past  front  of  eye  scarcely  to  front  of  pupil. 
Outer  teeth  enlarged  and  rather  uneven  on  both  jaws;  palatines  tooth- 
less; vomer  with  teeth  similar  to  the  smaller  teeth  on  jaws;  the  band 
on  prcraaxillaries  wider  in  front  than  on  front  of  mandible.  A  short 
fringed  flap  above  eye,  but  little  longer  than  diameter  of  pupil;  a  pair 
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of  small  tentacles  on  nape.  (We  have  one  specimen  out  of  50  or  60 
without  tentacles  at  nape.) 

The  notch  between  spines  and  rays  of  dorsals  not  deep;  the  last  spine 
not  longer  than  the  one  preceding  it;  the  sixth  spine  2^  in  head, 
higher  than  the  longest  rays,  which  are  2|  in  head.  Pectoral  scarcely 
reaching  to  tips  of  ventrals,  not  nearly  to  vertical  from  vent;  the  sixth 
ray  from  the  top  the  longest,  IJ  in  head;  17- rays,  divided  toward  ends 
only  once.  Fifth  anal  ray  3  in  head.  Ventrals  i-ather  long  and 
pointed,  reaching  }  or  f  of  distance  from  their  base  to  front  of  anal. 
Caudal  concave  with  fin  closed. 

Scales  everywhere  except  on  head,  nape  and  breast  rather  strongly 
ctenoid;  62  scales  in  a  series  from  front  of  anal  to  dorsal  in  a  series 
running  upward  and  forward,  distributed  as  follows:  5  from  front  of 
anal  to  fifth  lateral  line;  35  to  third;  14  to  second;  5  to  first;  and  3  to 
dorsal.  First  lateral  line  running  from  front  of  doraal  or  a  little 
before  it  to  a  point  varying  from  under  anterior  third  of  soft  doi-sal 
to  posterior  fourth.  Second  lateral  line  running  from  a  little  in  front 
of  dorsal  to  upper  part  of  caudal  base;  third  line  from  upper  end  of 
gill  opening  to  middle  of  caudal  base.  Fourth  line  short,  composed 
of  very  small  pores,  running  from  gill  opening,  nearly  touching  pec- 
toral base,  to  across  base  of  ventral,  not  reaching  to  tip  of  ventral; 
often  it  does  not  extend  anteriorly  past  ventral  base.  Median  line  on 
brea-^t  dividing  under  distal  fourth  of  ventrals  and  running  to  lower 
part  of  caudal  base;  these  two  parts  join  median  line  at  rather  an 
obtuse  angle;  when  they  join  it  anterior  to  distal  third  or  fourth  of 
ventrals  the}^  form  an  acute  angle;  their  point  of  union  is  never  much 
past  middle  of  ventrals.  Scales  on  top  of  head  to  a  little  in  front  of 
eyes.  Cheeks  closely  scaled  below  suborbitals  and  preorbital;  opercle 
completely  scaled  and  a  few  scales  on  upper  part  of  interopercle. 
Snout,  maxillary,  preorbital,  suborbitals,  including  suborbital  stay, 
mandible,  the  greater  part  of  interopercle  and  })ranchiostegals  all 
naked. 

Color  in  spirits  light  brown,  lighter  below,  marked  on  back  and 
sides  with  dark  brown  quadrate  blotches;  on  back  these  are  arranged 
as  follows:  One  across  interorbital  space,  one  at  nape,  one  under  front 
of  dorsal,  two  equally  distributed  under  spinous  dorsal,  one  under  first 
soft  rays,  one  under  middle  soft  rays,  one  under  last  ravs,  one  across 
caudal  peduncle,  and  trac'cs  of  one  across  base  of  caudal  rays;  dorsal 
mottled  with  dark  })rown;  a  darker  spot  on  tips  of  last  spines;  pectoral 
crossed  and  mottled  w  ith  bands  of  dark  brown,  a  dark  spot  at  base  of 
rays;  tips  of  anal  rays  white,  a  dark  streak  bordering  fin  inside  of 
white  border  from  which  7  or  8  bands  cross  rays  obliquely  to  base  of 
fin,  leaving  white  intervals  between  them;  many  white  spots  often 
scattered  irregularly  over  side,  and  a  few  larger  ones  on  pectoral; 
ventrals  dusky.  ^g,^^, by ^OOgie 
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Here  described  from  the  4  typical  specimens,  the  longes 
length. 

Many  specimens  were  taken  by  Jordan  and  Snyder  at  Tokj 
Hiroshima,  Nagasaki,  Hakodate,  Kobe,  and  Tsuruga.  It  i 
throughout  Japan,  but  is  not  known  to  the  northward  of 
(Named  for  Keinosuke  Otaki.) 

3.  HEXAGRAMMOS  ABURACO  Jordan  and  Starks,  new  a 
ABURAKO  (FAT  THING). 

Head  3i  in  length  without  caudal;  depth  4i.  Dorsal  XI 
21.  Scales  l)elow  lateral  line  110  to  120.  Eye  4f  in  head 
2f ;  interorbital  width  (bone  only)  0^. 

Maxillary  reaching  to  front  of  pupil.  Outer  teeth  enlarj 
jaws;  vomer  with  teeth;  palatines  toothless.  A  short  flap 
fringed  at  the  edge;  its  length  is  scarcely  equal  to  diametc 
a  pair  of  very  small  tentacles  at  nape. 


FlO.  1.— Hex  AG  B  A  MHOS  ABUBACO. 

Notch  between  dorsals  shallow,  the  last  spine  not  long< 
one  preceding  it;  the  sixth  spine  2f  in  head;  the  last  4.  T 
ray  3  in  head;  tips  of  last  dorsal  rays  on  the  same  vertia 
of  last  anal  rays;  origin  of  anal  midway  between  tip  of  snc 
of  median  caudal  rays.  Pectoral  not  quite  reaching  to  t 
trals;  it  has  18  rays,  their  tips  not  much  branched;  the  s 
from  the  top  the  longest,  If  in  head.  Ventrals  reaching  j 
of  distance  from  their  base  to  front  of  anal.  Caudal  conca 
is  closed.  In  life  sometimes  bright  rusty  red  with  pearly 
rusty  red,  the  lower  dusky  purplish,  the  red  often  repla< 
green. 

Scales  everywhere  strongly  ctenoid,  except  on  head,  bre 
front  of  pectoi*al.  Top  of  head  to  front  of  eyes,  cheeks 
above  suborbital  stay,  and  opercle,  with  fine  cycloid  scal< 
maxillary,  preorbital,  suborbitals,  including  suborbital  stay 
interopercle,  and  branchiostegals  naked.     Scales  on  base 
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and  caudal;  and  on  membrane  between  soft  dorsal  rays;  other  tins 
scaleless.  From  front  of  anal  to  dorsal  in  a  series  running  upward 
and  forward  there  ai'e  67  scales,  distributed  as  follows:  t>  scales  from 
first  anal  ray  to  fifth  lateral  line;  41  to  third  line;  12  to  second  line; 
5  to  first  line;  and  3  to  dorsal.  First  lateral  line  running  from  front 
of  spinous  dorsal  to  under  middle  of  soft  dorsal;  the  second  from 
slightly  in  front  of  spinous  dorsal  to  upper  edge  of  caudal;  the  third 
from  upper  end  of  gill  opening  to  middle  of  caudal;  the  fourth  very 
short,  not  extending  past  ventral  tips;  the  fifth  beginning  a  short  dis- 
tMice  behind  ventral  base  and  running  to  lower  edge  of  caudal;  it  does 
not  join  its  fellow  of  the  opposite  side,  nor  does  it  join  the  median 
line  of  the  breast;  the  median  line  starts  a  short  distance  in  front  of 
ventrals  and  running  between  them  reaches  nearly  to  their  tips. 

Color  in  spirits:  Brown  on  sides  and  back,  becoming  lighter  below; 
no  definite  markings  on  body;  one  or  two  specimens  show  traces  of 
dark  blotches  on  sides;  dorsal  irregularly  mottled  with  dusky;  anal 
sometimes  obliquely  crossed  with  7  or  8  dusky  bars;  sometimes  uni- 
formly dark  slate  color,  the  tips  of  the  rays  white;  pectoral  with  faint, 
dusky  bars  following  the  contour  of  the  posterior  edge  of  the  fin; 
ventrals  dusky.  In  life  sometimes  bright  rusty  red  with  pearly  spots; 
fins  rusty  red,  the  lower  dusky  purplish,  the  red  often  replaced  by 
dull  green. 

This  species  differs  from  Hexagrammm  otakii  chiefly  in  not  having 
the  fifth  lateral  lines  connected  with  each  other,  nor  with  the  median 
line  on  breast. 

The  type  is  from  Tokyo,  and  is  225  millimetei-s  in  length.  One 
cotjrpe  from  Nagasaki,  and  two  from  Hakodate. 

The  type  is  numbered  7374,  Ichthyological  Collections,  Leland 
Stanford  Junior  University  Museum.  Cotypes  are  in  the  U.  B.  Nat. 
Mus. 

(Name  from  the  vernacular,  Ahurako:  fat  thing.) 

4.  HEXAGRAMMOS  OCTOGRAMMUS  (Pallas). 

Labrax  octogrammus  Pallas,  Zoo^r.  Rosso- Aeiat.,  Ill,  1811,  p.  283;  Kamchatka, 

Petropaulski  and  Avatcha  Bay.     (Coll.  Merk.) 
CkiruB  ordinaitis  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.,  1873,  p.  28;  Unalaska. 

(Coll.  Prof.  Geo.  Davidson.) 
Hexagrammus  ordinalus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  d42. 
Oelogrammua  pcUlasi  Blebker,  Versl.  Ak.  Amst,  VI,  1874,  p.  1370;  after  Pallas. 
Chinu  odogrammus  GUnther,  Cat.  II,  1860,  p.  92. 
Hexagrammui  ociogrammus  Jordan  and  Evermann,  Fish.  N.  M.  Am.,  II,  1898,  p. 

18^;  Unalaska,  Petropaulski,  Robben,  IturupJsland. — Jordan  and  Gilbert, 

Rept  U.  S.  Fur  Seal  Comm.,  Ill,  1898,  p.  449,  pi.  l;  same  localities. 

Head  3{  in  length  without  caudal;  depth  3i.  Dorsal  XIX,  24;  anal 
25.  Scales  below  lateral  line  86  to  95.  Eye  5i  in  head;  maxillary  3; 
interorbital  (bone  only)  7J.  ,    r^r^,^,f> 
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Maxillar>'  reaching  to  below  front  of  pupil.  Outer  n 
enlarged  on  Vioth  jawn;  the  bancb  of  about  equal  ¥ridth  on 
much  wider  in  front  than  on  side^j;  a  small  patch  of  teeth  o 
vomer:  palatines  toothless.  A  nhort  fringed  flap  above  ey< 
one-half  to  three-fourths  the  diameter  of  eye;  no  tentacles 

The  notc*h  l>etween  spinous  and  soft  portions  of  dorsals  c 
depth;  the  tips  of  spines  and  rays  scarcely  produced  above 
the  last  spine  not  lengthened  beyond  the  one  preceding  ii 
spine  2i  in  head^  equal  to  the  tenth  or  eleventh  spine;  th< 
2}  in  head.  Pectorals  usually  reaching  just  past  tips  of  V4 
not  nearly  to  the  vertical  from  vent;  its  posterior  edge  broad 
111  rays,  not  much  branched;  the  seventh  to  the  tenth  rays  t 
li  in  head.  Anal  rays  free  from  membrane  at  their  tips;  t 
3  in  head.      Ventrals  rather  long  and  pointed;   their  pos 


yo*/^/?ft5?^ 


FlQ.  2. — Hexaorammos  octogrammus. 

extending  past  the  median  point  between  their  base  and  fn 
Caudal  short  and  broad  and  very  bluntly  rounded. 

Scales  on  top  of  head  and  on  body,  except  on  breast  and 
pectorals,  ctenoid;  scales  on  sides  of  head  smooth,  slightly 
and  not  imbricated;  scales  present  at  base  of  soft  dorsal,  on 
between  rays;  and  on  base  of  caudal  and  pectoral,  coverinj 
half  of  the  former,  the  basal  third  of  the  latter.  Snout, 
preorl>ital,  suborbitals,  including  suborbital  stay,  mand 
operclc  and  branchiostegal  regions  without  scales.  A  seri 
from  front  of  anal  running  obliquely  upward  and  forwar 
numl)er  47,  distributed  as  follows:  4  from  front  of  anal  to 
line,  28  to  third  lateral  line,  7  to  second  lateral  line,  4  to 
line,  and  4  to  dorsal.  First  lateral  line  united  to  its  fellow 
posite  side  at  posterior  end  of  cranium  and  mnning  to  ui 
of  soft  dorsal;  second  line  beginning  a  little  behind  origin 
running  to  upper  edge  of  caudal;  the  third  line  as  usual  f 
part  of  gill  opening  to  middle  of  t^audal;  the  fourth  forked 
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venti-als,  the  lower  part  running  to  base  of  ventraly,  the  upper  not 
reaching  to  tips  of  ventrals;  the  median  line  on  breast  forked  in  front 
of  anterior  half  of  ventrals,  and  running  to  lower  edge  of  caudal,  or 
sometiDDLCS  stopping  over  posterior  end  of  anal. 

Uniform  dark  brown  color  on  back,  lighter  below;  a  dark  streak 
along  upper  edge  of  suborbital  stay,  one  from  eye  to  tip  of  snout,  one 
from  eye  to  end  of  maxillary,  one  from  eye  to  nape;  these  only  evi- 
dent in  the  small  examples;  a  dark,  humeral  spot;  anal  uniformly 
dusky,  the  tips  of  the  i*ays  white,  or  in  the  young  crossed  by  7  or  8 
black  bars. 

Three  large  specimens  from  Hakodate,  and  numerous  small  ones 
from  Hakodate  and  Mororan.  This  species  is  abundant  from  Hok- 
kaido, through  the  Kurile  Islands  (Robben  Island,  Iturup  Island) 
and  the  Aleutian  Islands  to  Petropaulski  and  Unalaska. 

(o/cr fi?,  eight;  ypajjifjLrf^  line.) 

5.  HEXAQRAMMOS    LAGOCBPHALUS  (Pallas). 

Lahrax  fago<'ej)halus  Pallas,  Mem.  Ac.  St.  Petersb.,  II,  1810,  p.  384;  Kuril  Islands. 
Grammotopleurus  lagocephalus  Jordan  and  Evermann,  Check-List  Fishes,  1896, 

p.  435. 
Ilexagrammus  decngrammus  Bean  and  Bean,  Pnx:.  U.  S.  Nat.  Mus.,  1896,  p.  383, 

specimens  from  Petropaulski;  not  of  Pallas. 
Hexagrammhs  lagocephalus  Jordan  and  Gilbert,  Fishes  of  Bering  Sea,  in  Rept. 

U.  S.  Fur  Seal  Investigations,  1898,  p.  450. — Jordan  and  Evermann,  Fish 

N.  M.  Am.,  II,  1898,  p.  1873;  Robben  I.,  Bering  I.,  Iturup  I. 

Head  3|  to4  in  length;  depth  3|  to  3|;  eye  small,  about  5i  in  head. 
D.  XX  to  XXIIl,  22  to  24;  A.  22  to  24;  P.  20  to  21.  Outer  row  of 
teeth  enlarged  in  both  upper  and  lower  jaws.  Teeth  on  vomer  and 
front  of  palatines.  Maxillary  extending  to  below  middle  of  eye  in 
adults,  2i  in  head  (2^  in  young).  A  small  flap  above  eye,  fringed 
along  the  margin;  no  tentacles  on  nape.  Fins  high,  the  spinous  dor- 
.sal  deeply  notched,  the  last  spine  somewhat  longer  than  the  one  pre- 
ceding; in  the  adult  the  fifth  spine  is  the  longest,  nearly  i  length  of 
head,  the  third  and  fourth  spines  nearly  equal  to  the  fifth;  from  the 
fifth  the  spines  gradually  diminish  in  height  to  near  the  end  of  the  fin, 
when  they  become  rapidly  shortened  to  form  the  notch.  Caudal  very 
broad  at  base,  convex  at  its  posterior  margin,  even  when  the  fin  is 
closed;  pectorals  broadly  rounded,  rather  short,  the  longest  rays  li  to 
\\  in  head,  not  nearly  reaching  vertical  from  vent;  ventral  fins  If  to 
2  in  head,  short  and  rounded  in  the  young,  becoming  longer  and  more 
pointed  in  adults;  pectoral  and  ventral  rays  very  broad,  especially 
toward  their  tips,  and  much  branched;  soft  rays  of  dorsal  and  anal 
fins  cleft  on  terminal  fifth,  as  in  other  species,  the  two  halves  not 
diverging;  5  lateral  lines  on  each  side  as  usual,  2  dorsal,  a  median,  and 
2  ventral;  upper  dorsal  line  continued  to  beyond  middle  of  second 
dorsal  fin,  usually  ending  under  the  fourteenth  or  sixteenth  ray;  lower 
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dor^ial  line  iiiid  the  median  line  extended  Id  f»a«e  of  c 
vent  ml  line  originating  btdow  and  in  frunt  af  the  pectx>ra 
inniiedtHt4?lv  above  lm«e  of  ventnil,  to  which  it  does  not 
nitv  hmneh,  and  terminating  opposite  middle  of  anal  fin;  1 
line  single  on  breai*t,  forking  in  advance  of  middle  of  ver 
hruntheM  panning  to  lia^  of  iraudiil.  In  the  young  the 
ctenoid,  except  those  in  in  id -ventral  region,  breast,  prej 
and  sides  of  head  all  l)ccomingsniooth  in  adult;  snout,  su 
subtirbital  Htay,  interopercle,  and  usually  the  lowermog 
su}kj|mu'<'1c,  scaleless;  ba.^1  half  or  more  of  caudal  and  I: 
yoft  dorssil  with  the  membmnes  densely  .stmled;  pector 
densely  sculetl;  scales  on  breast  not  greatly  reduced,  mo 
as  large  as  those  on  middle  of  sides;  median  lateral  line  wi 
S  or  J>  si^ali-^s  in  an  ofdique  series  l^etween  median  line 
above  it,  Color  in  most  of  our  Hpecimens  a  nearly  ni 
bniwn,  lighter  nn  urnh^r  ]inrts,  marked  only  with  irregula 


spots  and  lines,  wnich  may  extend  on  the  dorsal  and  pecto 
and  ventnils  Iduck,  tlie  tiiickened  tips  of  the  rays  in  tl 
jHK^toral  tins  often  white;  a  large  bhickish  humeral  sp 
specimcn8,  often  disappearing  in  adults.  One  specimen  (I 
hiis  tlie  up[H^r  parts,  including  dorsid  and  caudal  fins,  bri 
with  some  dusky  blotclies  and  cloudings,  the  humeral  spot 

West  siiore  tjf  Bering  Sea;  not  known  from  Hokkai( 
Alaska.  We  have  rumierous  specimens  from  liobben  Isla 
inien  cacli  from  Bering  and  iturup  islands.  Y'oung  spe 
20  cm.  in  length  have  the  scales  all  rough  ctenoid  as  in  ^ 
//.  octogramimiH,  Specimens  30  cm.  long  have  most  c 
smooth,  a  few  along  middle  of  sides  still  ctenoid.  In  an 
long  all  the  scales  are  smooth,  those  on  head  and  nape  par 
ded.  In  shape  and  general  appearance  this  species  very 
bles  //.  octogramrmm.  It  has  a  deep  caudal  peduncle, 
rounded  caudal  fin,  and  a  rather  bluntly  rounded  snout. 

(Xayds^  hare;  K^^dK'n^  he^^)zedbyV^OOgie 
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SUMMARY. 
Family  HRXAORAMMiDiS. 

1.  Afprammus  G Anther. 

1.  agrcanmus  (Schl^^i);  Tokyo,  Aomori,  Hakodate. 

2.  Hexagrammos  (Steller)  Tilesius. 

2.  otakii  Jordan  and  Starke;  Tokyo,  Aoinori,  Hakodate,  Hiroshima,  Kobe,  Tsnruga, 

Nagasaki. 

3.  aburaco  Jordan  and  Starks;  Tokyo,  Nagasaki,  Hako<late. 

4.  octogrammus  (Pallas) ;  Hakodate,  Mororan,  Rpbben  I.,  Iturupl. 

5.  lagocephaliM  (Pallaa);  Robben  I.,  Bering  I.,  Iturup  I. 

Note. — In  addition  to  the  species  here  enumerated.  Dr.  Peter  J.  Schmidt  records 
(  Faune  de  la  mer  du  Japon,  etc.,  1903,  p.  15)  Plenrogrammus  manopterygius  (Pallas), 
from  near  Vladivostok.  This  should  be  added  to  the  known  fauna  of  the  Japan 
Sea. 
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NOTE  ON  THE  FISH  GENERA  NAMED  MACRODON. 


By  Theoix>re  Gill, 

Hoiioniry  Aimociate  in  Zoology. 


Having  had  occasion  recently  to  consider  a  question  relative  to  the 
Scisenids,  I  found  that  Drs.  Jordan  and  Evei*mann  had  adopted  the 
name  SagenlchthyH  of  Berg  (181)5)  for  the  genus  called  Ancylodmi  by 
Cuvier  (1817).  No  now  name  was  necessary,  however,  as  one  had 
been  given  long  before  as  a  substitute.  The  facts  should  be  made 
known  now  in  order  to  avoid  the  continuance  of  improper  usage. 

I. 

Ancylodtm  was  used  }>y  Cuvier  (1817)  for  a  genus  of  Sciienoid  fishes 
and  was  generally  adopted  for  that  genus  till  1895.  It  had,  however, 
been  used  previously  (1811)  by  Illiger  for  a  genus  of  Ziphioid  ceta- 
ceans. This  was  known  to  Dr.  H.  K.  Schinz,  the  titinslator  of  the 
first  edition  of  Cuvier's  Regne  Animal,  and  in  his  work  (Das  Thier- 
reich)  published  in  1822  he  substituted  (H, 482)  the  name  ''Die  Gross- 
zahne,  Maeroihni^^  for  ^^ Ancyclodtm^  Cuv."  or  ^^ Ancylodcn* ^'^'*  and  in  a 
footnote  (H,  483)  indicated  "Das  Wort  Ancylo(i.on^  Hackenzahn, kann 
deswegen  nicht  gebraucht  werden,  weil  eine  Wallfischart  so  genannt 
wird.     Es  geh6rt  dahin:  Lonehunis  aneylodon^  Sc;hneid." 

This  is  in  every  respect  perfectly  regular,  but  the  fact  has  been 
universally  overlooked. 

II. 

Macrodcm  was  used  by  Johannes  Muller  in  1842,  in  the  Archiv  fur 
Anatomic,  Physiologic  [etc.],  p.  308,  for  a  genus  of  the  family  of 
Erythrinids  (by  him  associated  with  his  family  of  Characins)  and  has 
been  universally  retained  for  it  ever  since.  The  previous  use  of  the 
name  by  Schinz  (in  1822),  however,  renders  it  untenable  for  a  later 
genus,  and  the  one  designated  by  Muller  may  receive  the  new  name 
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H0PLIA8,  with  the  Mdcrodon  tareira  or  trahira  of  Muller  a 
The  species  will  therefore  be  called  Iloplias  tareira  by  those 
to  erroneous  names  and  Iloplhm  malaharicuH  by  those  wh 
retaining  the  first  given  name,  however  erroneous  it  may  b 

The  name  IlopUan  is  derived  from  the  Greek  onXov^  on 
with  the  suflSx  -ia^  and  allusion  is  made  to  the  defensive  ai 
the  way  of  the  cranial  shield-like  surface  as  well  as  the  offer 
An  analogous  classical  name  is  Xlphlas. 

This  name  Iloplias  is  given  with  full  knowledge  of  the  na 
of  llliger.     The  two  names  are  quite  distinct. 
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flavigastra 519 

longiroBtriH 519 

modesta 519 

AralU 173 

Arcania  Neptem^pinoaa 80 

undeoimRpinosa 30 

Arehilestes T17 

gmndfs 764 

Arctoa 346 

Arctoe 346 

Arctunu  rudis 949 

Ardea  bacchiiH 4«« 

grayl 488 

javanica 48.S 

sacra 488 

Bumatrana 488 

Aideidse 488 

Ardeola 488 

Arenarla  Interpres 487 

Aretheea  phalangium 804 

Argia 710,727 

fnmipennis 764 

Arilnffi 900 

Ariodes  arenariux 901 

AriUB 901 

angnlatus 902 

ariiia 901,902 

cbondroDterygioidefi 902 

gagoridet* 902 

grandicaseifl 901 

heckell 902 

maculatus 902 

ocellatuB 902 

Arizona  and  Texas,  with  Descriptions  of 
four  new  Species,  Notes  on  Orthoptera 
from  Colorado,  New  Mexico,  by  Andrew 

Nelson  Caudell 775 

Arphiaarcta 785 

friglda 786 

luteola 586 

ovaticcps 786 

pscudonietana 786 

sanguinarin  786 

teporata 785, 786 

Arrhenalhenun  avenuccuni 162 

Arrow-shaft 06 

Artemis 346,:367 

alata 347 

bilunulata 347 

distans 384 

gigantea 384 

Icroyeri :183 

macilenta 391 

ponderosa 384 
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Artemis  tenuis 873,391 

turglda .     391 

Artena 856 

Artenitt 356 

ArthemiH 316 

IMtagonicH 366 

saccatn 391 

Arthrophycus  harlani 415, 421 

Arum 178 

Asa 316 

Ashtarotha 996 

,  Aspidiotus  aurantii 175 

Aspidium 170 

A.ssa 316 

Astacus  bamffiouM : 306 

strigoeiw 303 

AHtarte 9:M,935,«U>,988,9I3,919 

acutietJstatH ^1 

alaskensio,  new  Hpeoies 944, 946, 951 

arctica 940,914 

banksil 942,913 

bennettii,  new  species. . . .  945, 9^46,  W8, 951 

bipartlta 936,960 

borealis 937,940,941,944,917 

calliglypto 986 

calligona 950 

oastanea 937, 9:»,  943, 950 

var.  nana Ml 

eompacta 944,951 

compressa 935,942,943,944,950 

VHr.Ktriata 942,917 

comigata 941, 914 

craasldens W9,960 

crebri  ctxsta  t*i 939, 960 

crenata 937,939 

cj'prinoide.s 911 

deprcssa 941 

digitaria 960 

elliptioa 911,941,946 

osquimalti 9:«,  944, 915, 949, 951 

fabula 9l2,iM5.i>47,949 

flabella 950 

fluctuata 950 

f  usca 950 

garcnsis 911 

globosa 942 

globula 937, 940 

incrassata 936, 960 

intermedia 911 

islandica 941 

lactea 911 

latisulca 938 

laurentiana 947 

var.  W)Tor,  new  sjm^- 

ciea 943,947 

lens 939,948 

liogonu,  new  spocieM 9:?7, 9-10, 948, 951 

longirostm 937, 943 

ioxia 943 

lutea 938 

magellanica 943 

niortoni 938 

nana 937,940 

obliqua 936 

oblonga 939 

ovata 941 

Pft^^'a .ji€HHzeel-byk^QOQl@0 
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ABtartepicea 938 

placentH 941 ,  944 

I»olari«,  now  Hrn'oies. .  9:17, 939, 943, 945, 951 

portlandica 941 

procera 93« 

prtiducUi 941 

pulchclla 942 

pusllla 950 

quadrans 941 

rhomboldalis 941,944 

richardsonii 941 

rollandl 938,943,944 

scotlca 944 

semllirata 942,945 

semigulcata 941 

smithii 937,940 

Boror 943,947,961 

striata 942 

HUboquilatera 937,938.939,940,948 

Yar.  whiteavCTii  . .        939, 
940,948,951 

subtrigona 941 

sulcata 935,936,938,939,944,950 

var.  multicostata 946 

nana 939 

tellinoide« 936 

trigona 940 

triquetra 365, 950 

undata 937,938 

imdulata 936 

venerifonoifl 941 

vemicoea,  new  species 946, 948, 951 

warhami 942,945,946,948,949 

withami 941 

Astartldse 933,936 

Antarctic  Fauna 937 

Arctic  American  Fauna 937 

East  American 

list  of  8i>ecie8  of  the  Eastern 

coast 

lijst  of  species  of  the  Western 

coast 

West  American 

with  a  Review  of  the  American 
Species,  Synopsis  of  the  Fam- 
ily, by  William  Healey  Dall. .         933 

Aflterospondyli 593, 597, 671 

families  of 598 

Astrape (>55, 656 

capensis 665 

dipterygla 656 

japonlca 656, 674 

Astur  soloiinsis 491 

Ateloplus  notatus 808 

Atergatis  floridus 25 

ocyroB 25 

Atherina 5:*i,960 

Atlantic  Walrus,  The  cerebral  Fissures  of 

the,  by  Pierre  A.  Fish 675 

Aiopodonta 35:^ 

Atrj-pa  reticularis 415, 423 

A  tya  wyckii 50 

Aty  idte 49 

Aulichthys 62, 73 

jaiKinieus 62, 63, 73 

Auloc^ra  elliotti. .  7S5 


937 


943 
937 


AiilcK-ara  femoratum 

parallelum 

Houdderi 

Aulopora 

Aulorhynchidie 

Aulorhynchus 

fiavidus 

japonicus 

Aulostoma 

cninense 

sincnsLs 

Aulostomida' 

A  ulostom  us 

chinemds 

coloratus 

valentini , 

Aiutita 

Austrodosinia 

Avcna  flavescens-vera 

Bacillus 

carinatus , 

coloradus 

hispanicus 

palmcri 

Bacteria , 

linearis 

sayi 

Bacunculinse 

Bacunculus 865 

f  emoratus , 

sayi , 

stramineus , 

tenuescens 

Bagre 

Bagrinae , 

Bagrus  aurantiacus 

Balistes , 

Band-fishes  of  Japan.  A  Review  of 
Cepolidse  or,  by  David  Starr  Jordan 

Henry  W.  Fowler , 

Baptoniis  advenus 

Bapt<iniis  and  Diatryma,  Notes  on 
Osteology  and  Relationship  of  the  f 
Birds  of  the  genera  Hesperomis, 

geria,  by  Frederic  A.  Lucas , 

Barbatula 

Barbimc , 

Barbudos 

Barbus 

barbus 

homogenes 

homozonus 

schlegeli 

Barilius  temmincki 

Banxia 

BasiiBSchna 

Janata 

Bassler,  Ray  S.,on  The  structural  Feal 
of  the  Bryozoan  Genus  Homotrypa, 
Descriptions  of  Species  from  the  Cii 

natian  Group 

Bathyankyristes  levis 

spinosus 

tenax 

Batis  radula 

liatoidei 


Digiti 


ized  by  Google 


INDEX. 


1021 


I'age. 

Batcetomella 418 

Bat9,  Observations  on  the  Number  of 
Young  of  the  Lasiurine,    by  Marcus 

Ward  Lyon,  jr 425 

Bayadcra 744 

Bcachia  suessana  immatnni 422 

Bean,  Barton  A.,  on  Notice  of  a  C-ollection 
of  Flsheflinade  by  H.  H.  Brimleyin  Cane 
River  and  Boilings  Creek,  North  Caro- 
lina, with  a  Description  of  a  new  SpecieH 

of  Notropis  (N.  brimleyi) 913 

Bean,  Barton  A.,  on  Notice  of  a  Kmall  Col- 
lection of  Fishes,  including  a  rare  Eel,  re- 
cently received  from  H.  Maxwell  Lefroy, 
Bridgetown,  Barbados,  VVest  Indies ....         %3 

Bela 947 

Belone 527 

anastomella 531,532 

annulata 529 

brachyrhynchus 529 

ciconia 581,532 

coromandellcuM 530 

cylindrica 529 

gigantea 529 

gracilis 528 

indica 629 

melanotus 530 

melanunis 529 

shismalorh>'nchus 528 

timucoides 630 

Belonia.uniformis 768 

Belonida; 525.5'26,543 

Bt»nedict,  James  E,,  on  Descriptions  of  a 

new  Genus  and  forty-six  new  Species  of 

Crustaceans  of  tlie  Family  GalatheidEe, 

with  a  List  of  the  known  marine  Siwcles         243 

Benedict,  James  E.,  on  Revision  of  the 

Crustacea  of  t  he  Gen  us  Lepidopa 889 

Bcrycida; 1, 2, 3, 5, 19, 21 

B€r>'Coid  Fishes  of  Jaimn,  A  Review  of 
the,  by  David  Starr  Jordan  and  Henry 

W.  Fowler 1 

Berycoidei,  families  of 2 

Beryx 1,3,11,18,21 

decadactylus 3, 21 

splendens 3, 4, 21 

Beyrichia 423 

Bird  flute 69 

Birds  collected  by  Dr.  W.  L.  Abbott  on 
the  Coa.st  and  Islands  of  north- 
west Sumatra,    by   Charles    W. 

Richmond 485 

of  northwest  Sumatra,  List  of  Spe- 
cies by  I^ocalities 521, 522, 523 

Bithynis  acanthurus 430,434 

jamaicensis 430, 434 

longipcs 53, 64 

nlppcmensis 53, 54 

olfersii 430,434 

Biwia 838 

zezem 8:W,  839, 861 

Blainvillia 348 

Bla.sc>nfiiss,  der  rothe 166 

Blatta  ainericana 779 

germanica 778 

orien  talis 778, 779 
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Blattida; 778 

Bleekeria  mitsukurii 693 

Bleekeria  mitsukurii,  and  on  certain  Jap- 
anese Fishes,  Supplementary  Note  on, 

by  David  Starr  Jordan 698 

Blennius 959 

Blepharipoda 890 

Blythipicus  porphy  romelas 601 

BollU 423 

clarkei 423 

Boopedou  nubilum 784 

Borckii 798 

Boreogaleus  arcticus 612 

Botia 773 

curta 778 

Boyeria 736,736,787 

Irene 762 

Brachjrpeplus  magnus 795 

yireecens 796 

Brachypodius  criniger 505 

Brachypter>'x  malaccensis 607 

BrachypuA  eutilosus 505 

Brachystola  magna 795 

Brachytron 718,736,737 

pratense 762 

Brachyura 28,490 

Braina 928 

Brimley  in  Cane  River  and  Boilings 
Creek,  North  Carolina,  with  a  Descrip- 
tion of  a  new  Species  of  Notropls  (N. 
brimleyi),  Notice  of  a  Collection  of 

Fishes  made  by  H.H.,  by  Barton  A.  Bean  918 

Brocade  perch 11 

Bromus  erectus 162 

inermis 162 

Brosme \ 967 

Brunella  vulgaris 1S2 

Bryozoan  Genus  Homotrypa,  wi  th  Descrip- 
tions of  Species  from  the  Cincinnatian 
Group,  The  structural  Features  of,  by 

Rays.  Btuffiler 665 

Bubonidee 494 

Bucco  chrysopogon 501 

duvancelii 501 

henricii 501 

mystacophanes 501 

Bucercw  bicomis 600 

convexus 500 

galeritus 501 

undulatiLs 500 

Bucerotidae 500 

Buchangaatra 516 

cineracea 616 

Budytanthus 504 

Budytes  flavus  leucostriatus 604 

leucostriatus 604 

Butorides  javanica 488 

Butreron  capellei 489 

Bythopora  meeki 581 

Cacomantis  sepulcralLs 496 

Caenoneura  camatlca 764 

Cacpala 950 

Calappa  philargius SO 

Calappidaj 80 

CaliiBschna 786 

Calista 866 
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Caaiic«hthy» 959, 961, 9W 

GalliciMtnmia 365 

Callinec'tcs  sapid iw  aoutidenn 430, 43r> 

Callirta 3S2,3.% 

exiipinata 883 

gigantea 851,369 

longispina 889 

Calll«totape« 862 

Callithara 838,357,364 

Callocardia 838,863 

areata 370, 887 

catharia,  new  flpeclcH 3m7,  402, 411 

gutUta 853 

morrhuana 370 

texasiana 370 

vetdca 870 

sonata,  new  Hpecies 370. 381, 410 

Callorhynchidee 667 

Caloenas  nleobariea 491 

Caloptenus  atlani« 799 

fanciatufl 801 

floridana H04 

minor 808 

oecldentalis 808 

plumbeiui 804 

regalia 798 

tumbulli 798 

viridifl 797 

Calopter>gldtE 742, 750 

Calopter>'X 715,746,746 

Calomifl  altiroRtris 518 

Calymenc 415 

camerata 418, 4C3 

Camarocrinus 418, 423 

Cambarus  cubenaiii 430, 434 

Camnula  pellucida 787 

Campephaga  compta,  new  Rpecios 4^6, 514, 515 

neglecta 515 

CampephagidcD 513 

CampoAtoma  anomalnm 914 

Cancer  erangon 42 

erenatus 28 

dormia 32 

longimanuM 23 

lunaris 30 

ocyroe 25 

pelagicns 26 

philyra 29 

raninus 81 

rubromaciilatiis 24 

seyllarufl 54 

flexdentatuR 27 

strigoeus 303 

thalla 29 

vestitWR 24 

victor 30 

Cancridce 28 

Candona 973,996,997 

acuminatn 997 

crc^mani 996 

delawarensis 997 

euplectcUa 997 

fabaformis 996 

lueens 988 

peircei 997 

recticauda 997 

reflexa 9% 

sigmoides 997 


Candona  simpsoni 

Candonella 

Bmaragdiitu 

CandoninsB 

Candonopsia 

Cania  carchariaii 

Cannorhynchus 

tabacaria 

CApitonida' 

Capnobates  fuligiuomis 

Capoeta  elongata 

gracilis 

intermediiiR 

lanceolata 

limbaU 

rhombea 

Caprella 

Carajwlus 

auratUA 

caramius 

Carcharhiniui 

glaucuR 

rarcbariiiR 607, 

acutus 

atwoodi 

bleekeri 

carchariaR 

gangeticus 

glaucuR 

japonicus 

lamia 

laticauduR 

melanoptertLs 

tauniR 

venifl 

vulpes 

walbeehmi 

Carchariidce 598, 

Carcharinee 

Carcharodon 

capensis 

carcbariaM 

rondeleti 

smithi 

Carcharodontinse 

Carcinophiliis  paguri 

Carcinoplax  longimauiiR 

vestita 

vestitos 

Carditacea 

Cnrdiiim 

bicolor  

purpurea 

trigonum 

Caridina  dentlculata 

leucosticta 

pareparensis 

wycki 

C'arpophaga  consobrina 

Caryatis 

Caryocrinus 

CasslR  japonica 

Catelysia 

CatfiRh,  The  use  of  the  Name  Torpedo 

the  electric,  by  Theodore  Gill 

Catflshes  of  Japan,  A  Review  of  the  6 
roid  Finhes,  or,  by  David  Starr  Jorc 
and  Honr>'  W.  Fowler 
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915 

Gatostomus  oommeraunii 914 

nigricanit 914 

CatuluH 001.602 

Caodell.  Andrew  Nelson,  on  Notvtt  on  Or- 
thopten  from  Colorado,  New  Mexico, 
Arixona,  and  Texas,  with  Descriptions 

of  four  new  Species 775 

Candell,  Andrew  Nelson,  on  The  Phas- 
mJdse.  or  Walkingstlcks  of  the  United 

States H68 

C^themis 742 

eponina 7ri3 

Oentriacids 58,70,73 

Centziscops 68 

Oentrisctts 69,71,960 

Japonious 70 

floolopax 69 

scntaciM 69, 71 

Centrocy Ilium  ritteri,  new  npeoics 635, 673 

CentiocyprL«« 972, 9K1 

Centrr>phonw CCV),  631 

foIiaceuH 631 

Hquamulosus 633 

CentrofirTlIium 629, 6:« 

fabrlcil 6:«,636 

Centroscymnus 638 

Cephaloptera  jj^onia 665 

japonica 666 

Cephaloptcnis  edcntnia 665 

gloma 665 

OepbalodcylUum 601,602 

latlcepH 602 

umbratlle,  new  Hpochft.  602,671 

Cephalothrips 188,194 

yuccsD,  new  spei'Ies 194, 240 

Cephalos  cephalus H44 

Cepola 699, 700, 959 

hun^ta 701 

kniaenstemi 700, 701 

llmbata 702 

marginaU 702 

mesoprion 702 

RChlegeli 700,702 

tsenia 700 

OepolidiP 699,700 

Cepolldffi  or  Band-fl8h(>j(  of  Japan,  A  Re- 
view of  the,  by  David  Starr  Jordan  and 

Henry  W.  Fowler 699 

Cerana »46 

Cerapns 927 

Ceroopithecldae 475 

Cerebral  Fioraresof  the  Atlantic  Walrus, 

The.  by  Pierre  A.  Fish 676 

Ceriocayaramosa 569, 6S8 

Certh  ia  brasiliana 520 

longirostra 619 

malacensis 520 

fdpara  j  a 520 

trigonostigma 620 

Cer\'imunida,  new  genus 249, 305 

princeps,  new  species 249, 805 

CervuhiK 4«1 

Cervus  equinus 478 

Cestracion 699 

japonicus 599 

phlllppl 699 

zygiena 618 


Pa^ft 

rc:<tracionte« 698 

r^^trum  no(*tumum 173 

CcUiconcha  »c:ipha 951 

Cctorhinida* 698.625,672 

CeturhlnuM 625 

gunner! 625 

maximum 625,672 

Nhavianns 625 

CeuthophituH  devins 808 

valgus 808 

vincuIatUB 808 

Ceyx 499 

ChceteteM  frondosus 579 

Chaetodon 969 

ocellatus 964 

striatus 964 

Chwtodontida? 094 

Chstodonts I 

Chalcia f 920 

Chalcoparia  singalensis 506 

Chalcophaps  indica 491 

Chalcopteryx 729,746,764,756 

Chalcostctha  insignia 520 

Chamathaca 899 

Chamelaea 369 

Chamelea 850,360 

CharadriidfB 486 

Charadrlus  dominicus  ful  vils 486 

fulvus 486 

geoffroyl 486 

pyrrhothorax 486 

Charj'bdis  6— dentatuB 27 

Japonica 27 

miles 27 

omata 27 

subomata 28 

truncata 27,28 

truncatUM.  varieta« 28 

varlegata 27 

("haflmias 696 

misakiiLs 696 

Chasmichth>*s 696 

dolichognathiis 696 

gulosus 696 

misaUuH 696 

Cheiragonus  acutidens 28 

Chelmo 967 

Cheonda  cooperi 844 

Chlloficyllium 608 

grineum 604 

Indicum 604, 671 

margaritifenim 601 

plagloBum 603,604 

Chima^ra 667.669,960 

monstrosa 669 

phantasma 669,674 

Chimfierldw 667,668,674 

Chima;rnidei 667,674 

Chion 358 

Chiona 366,858 

Chione 837, 338, 352,  »S5, 857, 37 1.394, 397 

afflnis 376 

amathusia 394 

a<(pcrrima 383,396 

badia 388 

biradiata 886 

cancellaU 856,373,383,892 

cardioides . 
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Chioiip  cinfTulata 3K3 

coIumbienHlK :«I6, 406 

compU 393 

c*onnicli 399 

ryprU 395 

dantMiii 394 

offemiiiatH 3W 

floridella 366 

fluctlfraKH 392 

jfnldU :VW,394 

granulata 374 

grua S'ft 

inUpurpurea 374, 393 

kellettil 394 

kochli 876 

latlllraU 375,394,406 

lavacnim 374 

lilaclna 393 

lordl...., 407 

maris 395, 406 

mazyckii,  new  Hpecies 373, 382, 411 

obliterata,  new  HpecicH 394, 405, 412 

paphla 376,396,406 

pectorina 374,396 

pertincta,  new  specrles :«%,  406, 412 

pubera 374,393 

pullcaria 898 

purpurajBcenn 870 

purpuriasata 393 

pygmsea 375 

nifa 397 

Hchottll,  new  Kpccie« :»5, 401, 412 

Htraminea 398 

Mubrostrata :i7,i.  393, 394 

Kiicclncta 392, 393 

tiimens 390 

tumida 395 

undntella 392, 393 

Chionea 358 

Chionellii 336, 338, :«0, 351, 353, 381, 387 

ChioniH 358 

ChlropsiH  ronalollatux 1006 

Chirothrii>H 90, 9r>,  98, 125, 126, 133 

nnteiinatus I!i4, 136 

craasus,  new  Hpecie.s 13:^,  136, 237 

loiigipcnnis 134 

manlcata 134 

manicatus 105, 13:1,  VM,  237 

obesus,  new  8peoii»M 108, 

112,133,137,237 

synopsis  of  speciefi 133 

Chinis  hexngmnunns 1006 

ootogrammns 1009 

ordlnutiis 1009 

BUperciliosus 10ft5 

Chlamydoselachc .- 69('» 

Chlaraydoselachidai 594, 596, 671 

Chlamydoselachus  anguineiis 596, 671 

Chlamydotheca 970,971,975 

aztcoa 971 ,  970, 977, 978, 1001 

mexicana 971 . 

976,977,978.1001 


Chloealtis  brunnwi . 

viridis ... 

ChloricU'lla 

nffinis.. 

oostata. 


783 
783 
(A 
55 
56 


chloridella  faaciaU 

raphidea 

Chlorodius  exaratus 

Chlorogomphins 

Chlorogomphus 

Chloropsis  cyanopogon 

CJhlorostoma 

Chonetes  helderbergia* 

hudflonlca 

jerseyensis 

Chortophaga  viridlfasciata 

Chotorhea  chrysopogon 

mystacophanefl 

Chryaanthemnm 

Chr>'9odomu8 

Chrysopa 

Cincinnatlan  Group,  the  stnieti 
tores  of  the  Bryosoan  Qenui 
trypa,  with  Descriptions  of  8pe 

the,  by  Ray  8.  Bassler 

Cingla 

Circe 

comigata 

margarita 

nummulina 

subtrigona 

Circenita 

arabica 

Circomphalus 

Circotettix  azurescens 

carlinianus 

suffusus 

undulata 

undulatus 

verruculatus 

Ciroluna 

eubeusis,  new  species . . 

mayana 

Cirolanides  texensis 

Cirrhinus 

Ci.Hticola  cisticola 

Citherea 

Cittoclpcla  melanura 

Cladopora  rectilineata 

Clarke,  Samuel  Fcasenden,  on  An 

Corymorpha-like  Hydroid 

Clau-sina 

Clausinella 

Clementla 

gracillima 

solida,  new  species... 
Clibanarius  japonicus,  new  speei 

Clinostomus  elongatus 

ClitumnincD 

Cobitichthys  dichachrous 

enalios 

polynema 

Cobitidae 

CobitidfB,  or  Loaches,  of  the  1 
Japan,  a  Review  of  the.  by  Da 
Jordan  and  Henry  W.  Fowler. 

Cobitis 765,771 

nnableps 

nnguillicaudata 

barbatula 

bifurcata 

biwsD 


Digitized  by^OOQlC! 


INDEX. 


1025 


robi  Us  caspia 77 1 

deeemcimwiw 76fi 

elonKHtJi 771 

hetercK'l  ita 9H1 

hftenx'llliLs %2 

japonica 771 

lanata 771 

maoiilata 766 

mleropiis 766 

pectoralls 766 

pHammiKmuji 766 

rubriplnnis 766 

sinenHis 771, 772 

taenia 770,771,772.774,961 

japonica 771. 772 

Cobitopeidsp 693 

C*»oriLH 81 

Ca»noneura 749 

C\>le<>thrlpB  fawciaUi 127, 1'iS 

3-faaclata 12S 

trifiusciata I'iM 

rnlolHbis 536,.'V37.W4 

brevlnwtris 537, 53H 

sai  ra 537 ,  f>38.  .V4 1 

Colorado,  New  Mfxioo,  Arizona,  and 
Texa8,  with  Descriptions  of  tour  new 
Species,  Note.**  on  Orthoptera  from,  by 

Andrew  Nelson  Caudell 775 

atlumlta  blcolor 490 

capellei 489 

fulvlcollis 489 

grisea 490 

indica 491 

nicobarica 491 

oxyura 488 

phasma,  new  name 490 

vernans '  489 

Oolumblda- 490 

ronmvphaluH  eiisiger 805 

trlopn S05 

Conozoa  wallula 791 

Conizibntion  to  a  Monograph  of  the  In- 
Hcctsof  the  Order  Thywanoptera,  inhab- 
iting North  America,  by  Warren  Elmer 

blinds 79 

Copsychus  Raularis  musicus 512 

Cora 746 

Coraciidai 497 

C  'oracina; 697 

C<»rbieula 939 

Corbitis  curta 773 

Cordillacrifl  cinerca 7M2 

crenulata 7si 

occipitalis 782 

Cordulegaster 719, 7*32, 750 

sayi 733 

CorduIegasterlniB 750 

Cordulephya 740 

Corflnllna? 740,750 

Coronis  latif  roiLs 54 

Corvldffi 518 

Corviis  compilator,  new  name 618 

tcnuirofitris 518 

Corymorpha 953, 958 

Corymorpha-like  llydroid,  An  Alankan, 

by  Samuel  Fesseiiden  Clark 953 

Corymorpha  pendula 958 


Pa^e. 
25 


925 


689 


959 
914 

75 
42 
42 
42 
42 
42 
42 
950 


Cor>-»teH  punctata 

I   Casta  Rica,   Amphipoda    frt)ni,  by   Rev. 

Thomav  R.  R.  Stebbing 

CottnnculuH 

l>n'phocephahiK,  new  species 

mien»pH 

thompsoni 

I   Cottus 

ictalopo 

(^rabs,   Hawaiian,   Descriptions   of   new 

Species  of,  by  Mary  J.  Rathbun 

Crangon  crangon 

hakodatei,  new  species 

propinquus 

septemspinoea 

vulgaris 

Crangonidie 

(>rania  patagonica 

Craasatellltes 933,950 

brasiliensis 950 

I  Crassatellitidffi 983 

'  CrHj«ina 936 

CrasKinella 983,935 

Crassivenus 360 

men*enaria 376 

Crenella  megas 950 

(Tenimargo 936 

insDquicrenata 936 

Crinum 173 

Crista 350 

Crossorhinus  barbatus 605, 606 

Croton.^ 170 

Crustacea  of  the  Genus  lA'pidopa,  Revi- 
sion of  the,  by  James  E.  Benedict 889 

Crusta<*eans  from  the  Island  of  Cuba,  on 
A  small  Collection  of,  by 

William  Perry  Hay 429 

Japanese  stalk-Cfed,  by  Mar>- 

J.  Rathbun 23 

of  the  Family  (lalatheida', 
Descriptions  of  a  new 
Genus  and  forty-six  new 
Species  of,  with  a  List  of 
the  known  marine  Species, 

by  James  E.  Benedict 24S 

Cryptocandona 973,996 

Cr>'ptogramma 359 

brasiliana 375 

Cryptolithodes  expansus 82 

Cryptostomata 671 

Cryptothrips 188,205 

aspersus,  new  species 205, 241 

Cuba,  on  a  small  Collection  of  Crusta- 
ceans from  the  Island  of,  by  W^illiam 

Perry  Hay 429 

Cuciilidie 496 

Cuculus  sepulcralis 496 

Culicicapa  ceylonensis 511 

Cnneus 351 ,  364 

Cu  rimat  us 967 

Curtonotus  longimanus 23 

vestitus 24 

Cuvier's    R(>gne    Animal     and    Oken's 
Names,  On  some  flsh  (icnera  of  the  first 

Edition  of,  by  Theodore  Gill 965 

Cyanocharis 744 

vulga .-•••-  _   J^^ 
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CyHimdemiK  erythroptera 507, 50H 

fulvi ventriii,  new  speciefl . . .  486,  fi07 

CyanofN*  henrlcll 501 

Cyclina 348 

saccaU 891 

Cyclinella 336,838,367 

fragilia 373 

kroyeri 373, 391 

producta 391 

fdngleyi,  new  iipecles 891,404,411 

HUbquadrata 891 

tenuis 378, 883 

Cycllnus 848 

Cycloc>'pridinffi 970,971,973.993 

Cyclocypriii 978, 994 

forbeni 995 

globo« 996 

IttvU 996 

mode«ta 996 

Cyclograprnw 76 

oinereus 76 

granulatOD 76 

henfthawi,  new  species 76 

parvalus 76 

Cyolophylla 737 

diphylU 710,762 

CyelopUlus  squamomis 808 

Cyclorhynehua  planirostris 46 

Cyclorisma 856,357 

Cycloepondyli ^.         6*28 

Cyeloth>'ri8 357 

carolinen^is 367 

Cymatophlebia 736,766 

CymbirhjTichiw  lemniscatiLs 508 

Cynias 960 

Cynoeephalus  glaucus. 613 

Cynoptenis  montanoi 474 

titthoeoheiliis 474, 479, 482 

meaKurements 

of 475 

Cypenw 186 

Cyphotr>'pa 423 

Cypretta 972,982 

cosUta 983 

tenuicaiida 983 

C>T)ria 971,973,998,994,996 

dentlfera., 993 

cxsculpto 971,993,994 

mons 993 

ol>e«a 993 

opthalmica 993 

CypricereuK 9?2, 981,984 

Cypridella 972,981 

Cyprididffi 970,971 

Cyprldidse,  Report  on  the  freah-water  0»- 
tracoda  of  the  United  States  National 
Museum,  including  a  Revision  of  the 
Subfamilies  and  Genera  of  the  Family, 

by  Richard  W.  Sharpe %9 

CypridinaB .' :...  970,971,972,981 

Cypridopsella 991 

Cypridopsime 970,971,973,990 

Cypridopsis 973,990,991,992 

costntn 990 

smaragdina 992 


(•ypridopsia  vidua 

Cyprimeria 

excavata 

Cyprina 

C>'prinida' 

Cyprininae 

Cjrprinoid  Fishes  of  Japan,  A  B 
the,  by  David  Starr  Jordan  an< 

W.  Fowler 

Cyprinotus 969, 97( 

burlingtonemds 

crena 

incongruens 

pellucida 

testudinaria 

Cyprinus 

auratus 

carpio 

Cypris 

971,972,976,981,984,98 

altiwimus , 

azteca 

cfavata 

cnneata 

elegantula 

exseulpta 

fasciata 

flscheri 

fuscata 

grandis 

helena 

herricki 

omata 

pel  lucida 

perelegans 

.  pilom 

pubera 971 

punctata  var.  striata 

ponctillata 

reptans 

reticulata 

stricta 

striolata 

testudinaria 

tristriata 

ventricoea 

virens 

Cyprois 

Cypselurus  agoo 

ddderleini 

Cypeelus  comatus 

Cypsilurus 

agoo 

hirundo 

nuttalll 

poecilopterus 

Cyrena  maritima 

Cyrenidse 

C>Ttina  roetrata 

Cystiphragm 

Cy  theraea 

Cythere 

Cytherea 

346, 351, 354, 365, 366, 3S 
tequilatera * . . 
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Cytherea  afflniK 883,889 

aniniloHi 847 

anus 847 

bella 888 

breirtepinoM 888 

calllmoipha,  new  species. . .  872,8H2,411 

callosa 3a2.892 

carbasea 364 

cardina 874 

chloncea 886 

oonclnna 354 

conndina 379 

oonvexa 870 

corbicula 868,386 

craaBatelloldeH 886 

crenata 374 

dionea.*. 388 

elegaiM 886 

elevata 383 

foTdl 890,408,411 

foTeoIata 404 

fulminata 371 

guttau 363 

hatchctigboi-iiKiK 346 

bebnea 371 

bydana 348 

incerta 368 

Intermedia 385 

iflocaidia 358 

kingii 388 

lamarekil 386 

lamellaris 356 

leplda 389 

lepidoglypta 390,403,411 

llgula 388 

liateri 372,390 

lubrica 370,388 

lutea 886 

inactroide» 385 

magdalena>,  new  HpecieH . . .  390, 403. 411 

modesta 883 

multicofitata 390 

multlxadiata 369 

muflcaria 397 

nitldula 386 

obliquata 387 

occulta 383 

ovalina 351 

pacifica 384 

panno^ 883 

petechiali8 40« 

pulla 385 

purpurata 352 

rigida 372,390 

rublginoea 371 

rugatlna 372 

sayana 370 

aayll 370 

semilamcllofla 388 

flolidissima 386 

squamoRa 859 

strigillina,  new  xpecles 872, 

373,  :«1. 390, 410 

8tuItorum 385, 386 

submilcata 396 

suppoedtrix 389 


Paffe. 

Cytherea  teilinaria 354 

texasiana 353,870 

tortuoaa 380 

tricolor 388 

aidulaU 385 

varlann 371 

vesica 370 

Cytlieridse 998 

Cytberiopns 348 

Cytberopais 348 

CyttopdB  itea 694 

ro9ea 094 

DaotyliB  glomerata 185 

Dactylotum  plctum 804 

Dalatias 636 

lichla 637,673 

sparophagua 636,637 

Dalatiidse 028,686,640.678 

Dalatiinn 686 

Dall,  William  Healcy,  on  Synopaifi  of  tbc 
Family  Astartidffi,  with  a  Review  of  the 

American  Species 983 

Dall,  William  Healey,  on  Synopdii  of  the 
Family   Venerids,  and  of  the  North 

American  recent  Species 385 

Dalmanella  perelegans 422 

Dalmanites 415 

Danlonina 843 

Dardanus 38 

haanil,  new  name 34 

impreams 84 

punctulatiu 84 

sculptlpes 84 

Darina  declevls 408 

Darwinnla 998 

improviJta 998 

Stevenson! 998 

Darwinulldse 998 

Dasibatis  pastinaca 658 

Dosyatidee frl2,656,674 

Dasyatinae 657 

Da«yat!s 657,658 

akajci 650,674 

gerrardi 659,661,674 

kublii 659,674 

micrura  var.  Japonicus 662 

nudus 662 

pastinaca 658 

ujus 668 

xagei 6W,  660, 674 

Diuiybatos 668 

communis 648 

Dasypteres 425 

iiitennedius 426 

t>Gania 629,631 

eglantina^ 631,632,672 

Decapoda 23,430 

DemigretU  sacra 488 

Dendronanthus 604 

indlcua 604 

Derotmema  cupidinoum 789 

haydenl 778.789 

lichenosum 792 

Description  of  a  new  Species  of  Sculpin 
from  Japan,  by  David  Starr  Jordan  and 
Edwin  Chapin  Starks 680 
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Description  of  an  extinct  Mink  from  the 
Shell   Heapn  of  the    Maine  CtMitt,   by 

Daniel  Wehirter  Prentiiw 

Dewriptionnof  a  new  GenuM  and  forty-»lx 

new  Species  of  Crustaceans  of  the  Family 

Galatheidse,  with  a  List  of  the  known 

marine  Species,  by  James  E,  Benedict . 

Des<TiptJons  of  new  Species  of  Ifawaiian 

Crabs,  by  Mary  J.  Rathbnn 

Desmo^rnathtis 

f  usca 

nigTB, 

quadrimaculata 

Devouic  and  Ontaric  Formations  of  Mary- 
land, on  the  lower,  by  Charles  Schu- 

chert 

Diacantha  

Diapheromera WA,  865,  W7,  H70,  K72, 

arixonensis.  new  species. . . 

Carolina H<>4 

dentricus 

femorata 863, 874, 875, 

mesillana 864 

sayi 

veliei 874.875,876, 

DiaphoroHtonia 

Diatr>'ma 

Kigantea 

Diatryma,  Notes  on  the  OsteoU^y  and 
Relationship  of  the  fossil  Birds  of  the 
Genera  Hesperomis,  Hargeria.  Baplor- 

nis  and,  by  Frederic  A.  Lucas 

Dicaidte 

Dicanim  triKonostigma 

Dicemljatis  japonica 

Dicerobatus  edentula 

mobular 

Dichoceros  bicomis 

Dichromorpha  viridis 

Dick,  the  bridegroom  fish 

Dicruridae 

Dicterias 

Diclyophonis  reticulatus 

Didymops 

transversa 

Digitaria 

Dinemus 

venustas 

Diodon 

Diogenes  edwardsi 

edwardsii 

Dione 


brevispina  . . . 

brevispinata  . 

expinata 

gibbosula 

nobilis 

prora 

veneris 

Diphlebia 

Diplacodes 

parvula. 

Diplomystidai 

Diplosis  tritici 

Diptern 

Dipterus  batis 


.143 

75 

557 
557,558 
557. 558 
557,  .558 


413 

773 

H73, S78 

871,  ^77 

,871,877 

780, 878 

876, 877, 

878, 885 

, 874, 878 

874 

;,  877, 885 

42'2 

.Vj6 

556 


545 

520 

520 

(i66 

665 

665 

500 

1K\ 

19 

516 

744 

795 

756 

711,763 

936 

18 

18 

960 

36 

:S6. 427 

352. 3M 

3K1> 

:W9 

388 

387 
:i87 
:571 
744 
719 
7r.3 
M97 
117 
3-")8 
f.l8 


DlptychuB 

armatus 

australis 

bellus 

gracilimanus 

inslgnis 

intermedius 

nitidus 

var.  concolor . . . 
occidental  ij 

parrulus 

|K>litUS 

pubescens ; 

rubro-vittatus 

nigosus 

spinimarginntra 

spinosus  

tridentattis 

uncifer 

Discobatus 

sinensis 

Disparoneura 

Dissemurus  brachyphorus 

Dissosteira  Carolina 

longipennis 

Ditrenia  temmincki 

Dobula 

Doclea  canalifera 

japonica 

DixJecagrammos 

Dolerocypris 

Dolium  fimbriatum 

variegatum 

Dollfusia 

Donax  irregularis 

lessoni 

scrlpta 

stultorum 

iHirippc  c^llida 

dorsipes 

facchino 

granulntii 

japonica 

sima 

Dorippidfe 

Dosina 

lamarckii 

Dosinella 

Dosinia 

africana 

angulosti 

chilicnse 

concentrica 

cyclas 

dilatata 

discus 

dunkeri 

elegans 

floridana 

krau«sii 

lucinalis 

nanus 

obovata 

I>onderf»sa 

'prostnita 

radiatn 

simplex 
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Dusinia  tenuin 357 

tuiKida 8K3 

Dosinidia 836  :«8,347 

DcMdnUnsp ^45 

iHwiniopids MA.SW.SftS 

meekii »4i> 

Dotdniftca 347 

Docdnorbis 347 

Dractena 178, 177 

Draipon-fly  wing  venation,  A  genealoglc 
Study  of,  by 
James   Q. 

Needham..  7U3 
dynamic  eon- 
tn)l  in  vein 

evolution..  751 
explanation 

ofpiat€8 76i 

lines  of   spe- 
cialization .  731 
ontogeny     of 
the  vena- 
tion   7m 

Mome  general 

features    of 

the  wing...  723 

Htudy  of   the 

wing     by 

areaH 7(» 

summary  and 

eonelusionH  7.% 

Diomia  dorxnla 32 

nimphii 32 

Dromiidie 32 

Drymophlla  vclata nil 

Drymotrypa 418 

Eatonia  medialis 422 

peculiariH 422 

fifngularis 422 

(dnuata 422 

Ebuma  japoniea 36 

Ebamea  japoniea 37 

Echeneifl f»27 

Echidna  catenata 964 

Echinochama  callfomica,  new  specien. . .  960 

EdoUus  brachyphoniM 516 

cineraceus 516 

Edriocrinus  pocilllformiH 422 

Bel,  recently  received  from  H.  Maxwell 
liCfroy,  Bridgetown,  Bart)ados,  West 
Indies,  Notice  of  a  nmall  Collection  of 
Fishes,  Including  a  rare,  by  Barton  A. 

Bean 963 

Elaamobranchiate  Fishes  of  Jnpan,  A  Re- 
Tiew  of  the,  by  David  Starr  Jordan  and 

Henrj'W.  Fowler 593 

Elaamobranchil 671 

Elasnonotus 319, 324 

abdominalis 315 

armatus 316 

asper 816 

oarinipes 317 

cylindrophthalmiKs 319 

debilis 319 

edwardsii 320 

laevigatu« 321 

latifrons 321 


PHgc. 

ElaMnionotUM  li vtdtut 322 

loiigimanus 322 

roarginatus 822 

mieni 323 

parfaiti 324 

flU4idrattu( 325 

squamosus 327 

vaillanti 829 

EletMric  Catflsh,  The  Vw  of  the  Name  Tor- 
pedo for.  by  Theodore  (Jill 697 

Elopfl  stiiiruM 962 

Elxis 765.768 

nikkonLn,  new  »tpeeit>H 768, 774 

Klymu»  Mtriatiw 162 

virginlcuR 162 

Emballonura  peninmilaris 473, 479 

mea.su  rementM 

of 478 

KmlMllonuridii' 473 

EmbolichthvH 693 

miunikurif 098 

EmeritH  tal|K>idH 889 

RmpiLsa  ftphaerosperma 119 

Enallagraa 720 

annexum 764 

Encoptolophus  coAtalis 787 

sortliduM 787 

Entomophthora  Hphaen  Kiperma 119 

EntoxyehiruH  uyato 629 

Epallage 717,744 

fatima 764 

Kljallaginai 748,760 

Ephidatia 718,719 

longipos 763 

Ephyra  comprctssa 49 

EpisDHchna 736 

Epigomphus 715 

paludosiLs 710 

Epiloboeera  cubensis 430, 485 

Ereehthites 181 

Eremopcdes  ImIU 776, 807 

nnicolor 807 

Erigeron  eanadensi» 181 

Erlnaceidts 472 

Eriocheirjaponlcus 24 

Eriochirus  japonlcu.s 24 

Eriphyla 938 

Eritettlx  navieula 781 

tricarinatUM 781 

Erpetocypris 975, 978 

reptanis 979 

serrala 980 

Erythragrlon  salvum 764 

Esacus  magnirostris 467 

Escharopora  pavonia 571, 588 

Esox 960 

Etelis 920 

Etmopterus 629,633 

aculeatus 638 

lueifer 634,673 

Eucalllsta 336,338,352 

Euealyptoorinujs 415 

£ucal}i>tUA  from  the  Philippines,  On  tlie 
Identi  fication  of  a  Speeiesof , 

by  Joseph  Henry  Maiden  . .  691 

multifloro 691 

na  u  di  niana 691 ,  692 
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cTvnjiittii<< , 

£iiilyiiajuyii  hiitiumta 

CiurMk^us  i^t'U^ 

Kulttbt-si  J*  van  u« 

rub-iuitii  ...... 

Bkilttbetklir 

lulAmlA  Imcilii 

E&miimlfila. 

t^u 


iiLt(ld«idofllL , ,  ^ 


fiiui»cia  luiiAta ,.. 

Kiinrvpfi*,,..^^^ _.. 

Kurv  laimldtt ,.,*.**.,*^ 

IkktirUtHlls  lemnlnm !»..,,, . 

gliry|i4ni».,  .,.,.,„ ^,, 

lvurrv|i>iiiia>i  t'ttkmjx  _„,,„„ 
Kurythniv.  nrw  |e««^. ...... 

4v*Kitnu,  new  tpechm. 

^H|4i«m  Wk^^lLU ....« 

KlfttMp««  .. -. 

Btatltatrv  -...,... ..., 

■Blhrifw ,-..,, 

f Qa.*iiK  me  V  jpiBCM*. . . . . , 


W, 


bcichTi.<«ptijiItb» 

r.v*!  !:*"*», 

r»>Q«ivk^ti , 

KxniiLt  Mink  in*m  the  ^^U-bmiwol  die 

iHniitl  Wt*birt)er  i*rvaai» ^^ 

WkM**  W.-&M 

ir*ittctliAUiu» ^....,, 

i%*httarvtxm'.. .„ 


rttTakL*i9^ 

FWi-vmitltr ...,-.... 


en 

601 

ITS 

-S 

38 

497 

eu 

519 

519 
518 
614 
S4 
£M 
S^ 
S3 
35 
S5 

TVO 

116 
«7 

arj.-Mi 

.Ml 
61^ 

74(6 
y3»U7 

I 'v>.  lo6 

i3e,i.>4 

118 
»6.;J4i> 

.">4l 

>ci  >« 

346 
Ail*.  V44 
139.  VU 

.>4U 


41.H 

4tn 

k'Jl 
4in 


J35 

Digitized  by 


Fkvoaites 

helderbenriae  pnsoedens.. 

FenesieUa 

Kerebnu 

PeetQoa  dniliiBOolA 

eUtior 

heCeroph7l]&. 

olooU 

orina , 

pntenris. .................. 

mbrm 

FScQs 

eUsticm 

KHUidiflora 

Fish  Geneim  named  Ma(*Tod«.tn.  N< 
the,  by  Theodore  Gill 

Fish  Oeneim  of  the  fint  Edit»>a  of  Ct 
R^sne  Animal  axtd  Oken's  Nam 
Dome,  by  Tbeodote  GUI 

Ffcsh.  Generic  names,  by  Cnrfer 

ri*h.  Generic  namnt,  by  Oken 

FbOi.  Pierre  A.,  On  tteeerebral  Flw 
the  AlUntie  Walnv 

FVher.  Walter  K.,  on  A  new  Pt«h^I 
from  the  Leeward  lalawisv  Hai 
irriHip 

Fishes,  including  a  rare  EeL  receo 
ceired  fn>m  H.  Maxwell  Lefroy.  E 
cown.  Barbados*  West  Imiiesv  X»x 
a  <mall  CoUectkn  ot.  by  Barton  .!_ 

Fi*hes  ouitie  by  H.  H.  Brinil»'v  in 
Rzver  and  BoUinfrs  Creek,  X.>rtb 
lina,  Xocioe  of  a  CoiIet:ti«.m  of.  y 
Deseripcion  or  a  new  Species  of  25c 
{ N-  bnmle>-i) .  by  Banoa  A.  Bean 

Fl'*he^  of  Japan.  A  Re^ew  of  the 
oml.  by  rhind  Starr  Jordan  ami  1 
W    F'.wler 
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conslricta 252, 307 

rurvatura,  new  siHfies 251 .  253, 307 

curvimana 251, 307 

curvipK's,  new  K|KH'ies 251, 254. 307 

eurvinMJtris 307 

debilis,  new  specie  • 251 ,  256, 307 

decora,  new  s pecies 251 ,  257, 307 

ed  wardsii 807 

evermanni , 252, 307 

llintl.  new  species 252. 258, 307 

forceps 251 .  307 

Kraci  1  i  [hn 30S 

gracilis .SOS 

granulata ;Wh 

gregaria 252. 307 

yonnjs' 252. 3as 

haswelli 309 

hetemcanllia 30.> 

hispida.  new  species 252, 259. 30*J 

honshnensis,  new  species 251 ,  261 .  309 

incerta 30'.) 

Inornata 311) 

iris 245,  251, 269. 306.  310 

irras»i 2.51 ,  272.  ;i0(; 

japonica 310 

key  to  the  spe<Mes  of  the  genus  . .  251 

longipes 252. 310 


Muni<la  media,  new  8|»ecie8 

mexicana.  new  Hpecies 

microphthalma 251 

microp?* 

var.  lajfiochelcM 

miles 

mlMiaris 

var.  andamaniea. . . 

curviitwlm 

lioniiani 

nuda,  new  ^  pecies 

« »l>e?^a 

r»crannata 

I»erlata,  new  species 

prolixa 

pn>pinqua 

proxima 

puailla,  new  ?  jK-t'les 245 

quadrispina,  new  species.  245 

refulgen ; 

n>busta 

rondeletii 

stincti-pauli 

.scabm 

Rciilpta,  new  spei'les 

semoni  

.simplex .  new  species 

spinicordata 

spinifrons 

.spinosa 

spinulifera 

s4|uamosa 

var.  prolixa 

Ktimpeoni 

subrugosa 245 

var.  australiensis. . 

tenella.  new  species 245 

tenuimana 

tricarina  la 

t  ropical  is 

t  nbereulata 

valida 

vigiliannn 

vi  t  iensis 

Mniiidop^is 244, 245 

Hhbreviata 

abdominalis 

jibyssorum 

aciileata 

acuminata,  new  species  . 

acuta 

acniispina,  new  name  ... 

agassizii :... 

antoni 

antonii 276 

aries 

arielina 

armata •. .. 

aspem    

bahamensis.  new  species. 

bairdii 

beringana.  new  species  . 

bre  vimana 

(•arinipes , 
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Munidopfiis  ceratophthalmus 818 

ciliaU  ....'. 291.318 

craasa 276,318 

crinlta 319 

curvlrostra 277,819 

cyllndrophthalma 819 

cyliDdrophthalmufl 276, 281 

cylindropus,  new  npecics.  276, 281, 819 

dasypuei 319 

debills 819 

depressa 819 

edwardsii 320 

erinacea 277,820 

espinis,  new  species 276, 282, 320 

expansa,  new  species 276, 282, 320 

ffiUi,  new  species 276, 283, 320 

groodridKii 820 

granosa 320 

hama  ta 277, 320 

hastifer,  new  species 277, 284, 320 

hemingi 320 

bendersoniana 321 

hystrix 275,321 

inermis 321 

iridis 321 

key  to  the  species  of 275 

Iffivigata 321 

latlfrons 276,321 

latirosiris 277,320 

levis 322 

livida 82:: 

longimana 277, 322 

longirostris 277,322 

maigarita 322 

marginata 322 

marionis 323 

media 323 

miersi 323 

milleri 323 

mina,  new  species 276, 285, 323 

modesta,  new  species 276, 286, 323 

moresbyi 823 

nitida 276.291.318,323 

opalescens,  new  species..  277,287,824 

ornatu 324 

pallida 324 

parfaiti 324 

pilosa 324 

platiroetris 276,32^1 

polita 276.324 

poseidonia 825 

quadrata 277, 325 

quadratus 290 

regia 325 

reynoldsi 325 

robusta 277,325 

rosacea 328 

rofltrata 805 

scabra 275, 325 

scobina 277, 325 

sericea 277, 326 

serratifrons 277,326 

sharreri 326 

sigsbei 276,326 

similis ". 276,326 

simplex 277, 326 
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Mnnidopsis  spinifer 277,827 

spinocQlata 276,327 

squamosa 276, 327 

stylirostris 327 

subsquamosa 275,327 

acnleata 315 

var.  aeuleata...         315 
pallida....         324 

talisman! 327 

tanner! 275,327 

taurulns 328 

tenax 328 

tenuiroatris,  new  species . .  276, 289, 328 

tomentoaa 329 

townaendi,  new  species..  277.290,328 

trachypns 328 

triaina .* 328 

tridens 285,328 

tridentata 276,828 

Irifida 276,329 

unguifera 829 

yalUanti 829 

verrilli,  new  species 276, 291, 329 

vicina 329 

villosa 277,380 

warden! 380 

Muraena 959,960 

MurchisonU 416,423 

Murcia 358,859,360 

Murid« 458 

Mus 466,467 

alexandrinus 458 

asper 463,4«),481  . 

catell if er,  new  species 464, 465, 481. 

measurements  of 466 

(H>ncoIor 460 

domitor,  new  species 461, 462, 481 

ferreocanus 466, 469 

Annus 461,462,480,481 

and  domitor,  meaaurements 

of 462 

fremens 468,480,481 

me^asurements  of 463 

integer 461 

lingensls 463,465,478,480,481 

measurements  of 464 

norvegicus 467 

pannoaus 458, 459 

pullus 460 

rattus 450 

.simalurensis,  new  species 458, 479 

measurements  of 459,460 

surdus,  new  species 460,479 

measurement  t  of 461 

surifer 464,467 

vociferans 463 

MuKcicapa  atra 516 

azurea 510 

javanica 510 

malabarica S12 

MuKcicapidee 509 

Muscitrea  grisola 609 

Must 967 

Mu8t«lidfe , 471 

Miistelina^ 607 

Mustelua '. 607,606,610,969,960,962 
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MiikUOiw  canb 9fiO 

mAiiazo fiOK,  fi71 

niUHteliiii 60K' 

vuInfariM (508 

MylH>bHtidH' frl2,(»3,«r74 

Myli«i»>atis 663 

aqiiila 663 

comuta 663,664 

nieuhofi 663. 664, 674 

nieuhofil 6fr4 

tobljei 663,674 

M yotb*  inurioola 473, 479 

mea«urementa  of 473 

Myri 30 

higiix 30 

Myripristis 11 

JAi:M>iiicus 11 

MyriMlIcivora  bicolor 490 

Myrmecophilft  nebra»ffn«is SOS 

Myrnopsis  pemanim 363 

Myreiw 363 

Mynia :m.357 

Nanncxliplux 740 

NaniiodythemiH 740 

Nannophya 740 

Nannothemis 740 

Ijella 763 

Narcine  timlei 036 

Narcobatida- 64'2, 6f>5, 674 . 

Nasitpsi'hna 718, 736 

pentaeantha 755, 762 

Nasjai  Kcmmnlata 36, 37 

Natica 947 

adamsiana 35 

Naxia  diacantha 29 

Net'Uirina  insigiiis 520 

Nectarinla  chr>'>«ogenyH 519 

Nectariniidffi 519 

Needham.   James  G.,   on  A    geiiealogic 

Study  of  Dragon-fly  Wing  Venation 70Ci 
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utahensis 777,809 
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Neocordulia 714, 718, 741 

androgynis 741 ,  763 

Neix-rassina 935, 936 
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pelagieus 26 
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Netuma 901 
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food 
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forms . . 

116 
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ment. . . 

87 

method  of  . 
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mouth 

parts... 

91 

natural 

checks . 

119 

organs    of 

vision.. 

91 
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tion  and 

mount- 
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85 

reproduc- 

tion .... 

110 

se  xua  1 
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ters: ter- 

cbrantia 

107 

synopsis 
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orders 
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ilies.... 

124 

systematic 

position 

82 

thorax . . . 

95 

tubulifera 

109 

unclassi- 

ficd  do- 

scri  p- 

tlons . . . 

208 

wings. 

101 

I'agc. 
North  Carolina,  with  a  Deticription  of  a 
new  Species  of  Notropis  (N.  brimleyi), 
Notice  of  a  Collection  of  Fishes  made  by 
H.  H.  Brimley  in  Cane  River  and  Boi- 
lings Creek ,  by  Barton  A.  Bean 913 

Note  on  the  fish  Genera  named  Macrodon, 

by  Theodore  Gill 1015 

Note  on  the  Sea  Anemone,  Sagartia  pag- 

url  Verrill.  by  J.  Playfair  McMurrlrh . .         427 
Notes  on  Orthoptera  from  Colorado,  New 
Mexico,  Arizona,  and  Texas,  with  De- 
scriptions of  four  new   Species,  by 

Andrew  Nelson  Caudell 775 

Notes  on  the  Osteology  and  Relationship 
of  the  fossil  Birds  of  the  Genera  Hesper- 
omis,  Hargeria,  Baptoniis,  and  Diatry- 

ma,  by  Frederic  A.  Lucas 545 

Notice  of  a  Collection  of  Fishes  made  by 
H.  H.  Brimley  in  Cane  River  and  Boi- 
lings Creek,  North  Carolina,  with  a  De- 
scription of  a  new  Species  of  Notropis 

(N.  brimleyi) ,  by  Barton  A.  Bean 913 

Notice  of  a  small  Collection  of  Fishes,  in- 
cluding a  rare  Eel,  recently  received 
from  H.  Maxwell  Lefroy,  Bridgetown, 
Barbados,  West  Indies,  by  Barton  A. 

Bean 963 

Notidani 593,594,671 

Notodromadina; 971,974 

Notodromas 971,974 

monacha 974 

Notorhyncus  deani 594 

maculatus 594 

Notropis  arge 914 

brimleyi,  new  specie 918 

coccogenis 918 

(N.  brimleyi),  Notice  of  a  Collec- 
tion of  Fishes  made  by  H.  H. 
Brimley  in  Cane  River  and  Boi- 
lings Creek,  North  Carolina, 
with  a  Description  of  a  new 
Species  of,  by  Barton  A.  Bean.         913 

NotuHLs 909 

Nucleospira 117,423 

Number  one  perch 13 

Numenius  arquatus 487 

phseopus 487 

Nycteridw 474 

Nycticebidie 475 

Nycticebus  coucang  malaianus 475 

malaianus 475,482 

tardigradus  var.  malaiaim.. . .         475 

Nympha 352 

Observations  on  the  Number  of  Young  of 
the  Lasiurine    Bats,  by  Marcus  Ward 

Lyon,  jr 425 

Ochillidea  cinerea 782 

crenulata 782 

0<*hthodromu8  geoffroyi 486 

pyrrhothorax 486 

Octogrammus  octogrammuH 1005 

pallasi 1009 

Octonaria : 123 

Ocypodidse 23 

Odontaspididw 620 

Odontaspis 614 
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ert 413 

Opah 924 

Opahs,  on  The  Relations  of  the  Fishes  of 
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doreGill 913 

Opeiu  obscuni 781 
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sieboldii 854 
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uncirostris h55, 862 

Opsarus  parvus 840 
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Orcheslia 925. 927 
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Orchcstoidea 927 
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piclurata  

salina 

Ortheuis  ferruginea    

OrthIchth>-8 

velitaris 

Orthopora 

Orthoptera  from  Colorado,  New  M< 
Arizona,  and  Texas,  with  Descri] 
of  four  new  Species,  Notes  on.  b 
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Pachydiplax 714,726,727 
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middendorffii 36 

punctulatus 34 
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PalsaspiH 417 
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Palsemou 50 
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japonicos 50,51 

longipes 63 
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PenUthemis  membraniilata 

Pcrca 

praslin 

rubra 

PercejMices 

Percina  caprodejj 

Percoidei 

Percomorphi 

Pericrocotus  flammiier • 

igiieus - 

Periplaneta  amerieana 

truncata 

E^erithemis 

domida 

Persephona 

fugax 

Pe«»ietlix  altitudiiium 

chcnopodii 

lakiuiis 

nebrascensis 

pictum 

plaposiis 

spfciosus 

P^talia 

Petalnra 

Petaluri  n;v 

Pelriix)la :>Vi,4uO. 

conliffi 

Pet  rif  ora 

Potnx^ilida? 

Pein^myzon 

Pezotcttix  alba 


:V»9      riia4*(>i(leN 

;*&«      PhacopH  loKani...: 

ilW      PhienicophaniM  erythni^niHthiM 

tV>K      PhaUcrocorax  diloputi 

372  urile 

369      Phalangopfiifl  robuna 

372      Phaon 

:r7n      Phasma  buprestoidcH 

960  femorata 

920  femifirinea 

49K,  499       PhawnidK; 

49H  Phasmida*.  tir  Walkingsticksof  the  I 
486,         States,  The.  by  Andrew  Nelson  Ca 

498, 499  I  PhiJcntoma  ve latum 

486,499,  I  Philippinej*.  On  the  Identification 

346  !      Specie?*  of  Eucalyptus  from  the. 

170  j      seph  IK-nry  Maiden 

3, 923      PhiUiganga 

37  montana 

38  Philogenia 

38      Phleum  pratense 

430,434      Phlibostromaquadrlmaculatum ... 
37      PhUEothripida? 

37  synopsis  of 

3M      PhlteothripK 118,1 

41  brunnea 

38  carya- 

:i8  mail 

38  nigra 

37  pergandei,  new  upecie 

:^  poaphagus 

;i8  uzeli,  new  species 

3y  vexbajici 

415      Phlox 

718      Phcpnicophaiuerythrogiiathus 

960  microrhinufl 

15      Pluenix  

15      Phietaliotes  nebraacensL« 

57      Pholidop8  multilamelloeM 

Phoxinu« 

phoxiniLs 

sioindachneri 

Phycis 

Phy Ilium  scythe 

I*hyl]<>dnimiagermani«>a 

l»hyllopetalia 

ai^  calls 

Phy lloptera  huasteca 

Phylloniij*  eyano^tojfon 

Phylloxera  carya- folia' 

Physapus 

Phyr«ocypria 

intMjuivrtlva 

pu^tultKia 

Physopus 

nervosa 

nigriventris 

Piabucus 

Picida- 

Pieui?  lirarln  urn* 

ja  vanciu^Ls 

javi-nsis 

inn  Irtcconsis 

p*  >  rp  h  y  n>m  e  1  as 

tukki 

IMlumii  i'la- 


914 

1 
1 

515 
>,  516 

779 


718 
763 
30 
30 
798 
797 
802 
804 
804 
797 
797 
73:^.  750 
732 
7:J9, 7.Tt> 
401.408 
4A> 
3»>5 
265 
^60 
797 
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Pfmelodtu  ariufl 901,902 

Ptae-cone  fishes 19 

sculpin 19 

Pinna  iops 206 

Fionocyprifl 990 

Pisa  diacantha 29 

indaa 28 

indflus 28 

quadridens 28 

PiBorhina  alfredi 495 

umbra,  new  species 486.494 

Pilar 354 

Pitaria 836,338,353.854 

albida 870,371 

altemata 872, 389 

callicomata,  new  species 889, 402, 412 

diclnata 372,389 

var.  alteraata 389 

ooncinna 389 

consangulnea 387 

dione 871,888 

eacymata 871 

f  olminata 871 ,  387 

lupanaria 388 

luplnaria 388 

multispinoea 388 

munda 371 

newcombiana 387 

penistoni 871 

polUcarto 887 

rosea 389 

simpfloni 371 

tomeana,  new  species 387, 402, 411 

unicolor 888 

Tulneiata 888 

Pitta  moluccensis 504 

Pittidaj 604 

Pla^ostlra  albonotata 807 

Planaesbna 736 

Platoptenis  batis 648 

Platybema  planirostre 46 

planirostris 46 

Platyceras  apirale 422 

Platygrapsus  depreasus 24 

Platylophus  coronatub 517 

Platynotus  depreasus 24 

Platyonichus  bipustulatwt 26 

Platypodon  menisorrah 614 

Platyrhlna  sinensis 647 

Platyrhynchus  cey  lonensis 51 1 

Platysmuras  leucopterus 518 

Platysqualus  tiburo 618 

tudes 618 

PlatysUcta 749 

Platystrophla lynx 577,578 

Plectropomus 967 

Plesiastarte 985 

Pleuracromylon 608 

iBBVirf 608 

Pleuroncodes 244, 305 

monodon 305 

planipes 305 

Pleuronectes 950 

Ploceidffi 520 

Plotoflidee 897,898,911 

Plotoens 898 

Proc.  N.  M.  vol.  xxvi — 02— 


Page. 

PIoUwus  anguillaris 898,911 

arab 899 

llneatus 899 

Poaaquatica 162 

arachnifera 162 

csesia 162 

compressa 1 G2 

fletcheri 162 

nemoralia 162 

pratensla 120,138,162,165 

serotina 162 

trivialis 162 

Poliniccs  ampla 36,87 

PoUtitapes 868 

Pol  ycheles 998 

Polymixia 1,18,21 

Japonica 18,21 

lowel 19 

nobllis 18 

Polymixildw 1,2,17,21 

Polynemus 969 

Polyodon  Bpathula 621 

Polypora 418 

Polyprosopus  macer 026 

maximuB 625 

rashlelghanus 625 

Polyptericbtbys  valentini 64 

Polyterichthys 64 

chlnensis 64 

valentini 64 

Pomacanthus  zonipectus 964 

Pontoparta 973,996 

rara * 995 

Portunids 25 

Portunus  arcuatus 28 

corrugatus 25 

6-dentatu8 27 

gladiator 26 

bastatoides 27 

miles 27 

pelagicus 26 

strigllis 25 

trituberculatus 26 

truncatus 27,28 

varietas 28 

variegatus 27 

Potamocypris 971,978,991,992,993 

newtonl 991 

smaragdina 971,992,1001 

villosa 992 

Prseconia 985 

Prentiss,  Daniel  Webster,  on  Description 
of  an  extinct  Mink  from  the  Shell- 
heaps  of  the  Maine  CkMst 887 

Presbytes 483 

cristatus 477 

maunis 478,480,482 

measurements  of 477 

mltratus 477 

sumatranus 477,482 

Priacanthus •. 967 

Prickly-fish 59 

Prinia 511 

flaviventris 511 

pileata 507 

Prionace 607,613 
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PrionAcc  glaucii 613,672 

Prionwy  pris 972,  WO 

Prionodon 618 

ja|ioni('iM 614 

Pristididffi 639 

PrlntiophoridiE 628.688,673 

PrisUophonu 639 

eerratufl 639 

japonicuH 639, 673 

Prtetii! 969,961,962 

Prirtiunin 610 

melMitomux 610 

Priiitopom 967 

Procelstema 669 

cenilea 559,560.861,662,563 

cinerea 559,560,661,562,663 

from  the  Leeward  Inlands, 
Hawaiian  Group,  A  new, 

by  Walter  K.  Fisher 569 

MHxatilin,  new  species 669, 

661,662,663 

Progomphus  otjHcuruM 762 

Propteryifia  hyposticta 648 

Protapes 362 

Protoporus  domninus Mi 

Protothaca «W,337,3:W,36«,3g6 

grata 395 

Pttammobia  impar 362 

Psephldia 336,337,338,366,401 

lordi 401,407,412 

ovaliM,  new  H|>e<*ie8 401, 407, 412 

PsephiH 366, 384 

lordi * 366, 407, 408 

Halmonea 408 

Uintilla 366,408 

tellimyalis 366,400,408 

PMeiidariiiH 901 

bomeensis 902 

PlseudobaKnis 901.904,906 

aurantiaciiN 906, 909, 911 

fulvidraco 904 

nudiceps 906 

ransonnetii 904 

tokiensi.s 906,907 

Pseiidogobio 812, 830, 835 

eflocinus 830,831,861 

variegatiLs 833 

zexera 839, 840 

PseudojKirilampus 812, 813 

iypnn 813,861 

Pseudopha-a 715, 743, 764 

♦H'hracoft 764 

PseiidophlebJa  minimti 719, 763 

PseudoraHbom 812, 838,  H40 

parva 840,  Wi 

Pseudowrmyle,  new  genun 8(56, 867 

arbiLscula 807,868.885 

azteca 868 

banksii,  new  8fK«(ieM.  867,868,871 

linearis 868 

mexicana 868 

Hnussurii .S6M 

straminens  . .  864,  «('.7,  «68.  S71 ,  ssa 

Ht  riga  tn 867. 84'.8,  H69,  K70. 8M5 

tnincata,  new  speeioH 8<)7, 

NW,  869,  SS5 


Pseudothrips,  new  genus 

inequalis 

Psinidia  boreale 

fuflcifrons 

Bulcifrons 

var.  amplicomt 

variety 

wallula 

Psittacidae 

Psittacus  fasciatus 

galgulus 

Psittinus  abbotti 

incertus 

Pterocephala  gioma 

Pteroplatea 

altavela 

hinindo 

japonica 

PteropodidsB 

Pteropus 

spasma 

titthflpoheilus 

Ptllodictya 

Ptychogaster 

defensa,  new  si^eeies 

formoHUs 

hendentoni 

investigatorlN 

IceWs 

milne-edwartlsi 

spinifer 

Pugettia  quadridcns 

PuIIastra 

Pycnonotidaj 

Pycnonotus 

analis 

brunneus 

erythropthalmos 

modeHtus 

plumoeus 

piisillus 

salvadorii 

simplex 

pygoHteiis 

occidentalis 

steindachneri 

undecimalis,  new  specie; 

Py  rotrogon  du  vaucelli 

Pyrula  reticulata 

Radiocrista 

Raia 

Raie  chinolse 

Raja 

batis 

djiddensis 

fascinata 

fusca 

isotrachys 

japonica - 

kenojei 

meerdervoorti 

iiieuhofii 

ocellata 

tengu,  new  Hpecies < 

R<ijid8D , 

Rallidie  
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Ballns  phoenicunu 488 

striatus 488 

lUnella  albivaricom 34,86,37 

Banina  dentata 31 

lanina 31 

Bcabia 31 

serrata 31 

Baninidse 31 

Baphldothrips 183,158 

Saphiania 714,719,721 

bispina 763 

Sasbora  raabora 843 

Jlathbun,  Mary  J.,  on  Descriptions  of  new 
Species  of  Hawai- 
ian Crabs 76 

Japanese  stalk-eyed 

Crustaceans 23 

Batufaaffinis 447 

anreiventer 448 

bicolor 449 

hypoleuca 449 

bunguranensis 447,448,449 

femoralis,  new  species 447, 4-18, 4<'iO,  480 

hypoleuca 449 

Isenata,  new  species 449, 450, 483 

measurements  of 450 

melanopepla ^ 449 

nigrescens,  new  species  ..  448,449,450,481 

palliata 449,450,480,481,483 

pyrsonota 447 

Rediscovery  of  one  of  Holbrook's  iSala- 

manders,  by  Leonhard  Stejneger 557 

Relations  of  the  Fishes  of  the  Family  Lam- 
pridida;  or  Opahs,  On  the,  by  Theodore 

Gill 915 

Rcniceps  tiburo 618 

Rensselseria  cequlradiata 422 

Report  on  the  fresh-water  Ostracoda  of 
the  United  States  National  Museum, 
Including  a  Revision  of  the  Subfamilies 
and  Genera  of  the  Family  C^'pridid?c,  by 

Richard  W.  Sharpe 969 

Retepora  columnifera 571 ,  588 

Review  of  the  Berycoid  Fishes  of  Japan, 
A,  by  David  Starr  Jordan  and  Henry  W. 

Fowler 1 

Review  of  the  Cepolidte  or  Band-Ashes  of 
Japan,  A,  by  David  Starr  Jordan  and 

Henry  W.  Fowler 699 

Review  of  the  Cobitidse,  or  Loaches,  of 
the  Rivers  of  Japan,  A,  by  David  Starr 

Jordan  and  Henry  W.  Fowler 765 

Review  of  the  Cyprinoid  Fishes  of  Japan, 
A,  by  David  Starr  Jordan  and  Henry  W. 

Fowler 811 

Review  of  the  Elavmobranchiate  Fishes 
of  Japan,  A.  by  David  Starr  Jordan  and 

Henr>'  W.  Fowler 59:} 

Review  of  the  Fishes  of  Japan  belonging 
to  the  Family  of  Hexagrammida*,  A,  by 
David  Starr  Jordan  and  Edwin  Chapin 

Starks lOOIi 

Review  of  the  Hemibranchiate  Fishes  of 
Japan,  A,  by  David  Starr  Jordan  and 
Edwin  Chapin  Starks 57 


Page. 
Review  of  the  Siluroid  Fishes  or  Ctitfisbes 
of  Japan,  A,  by  David  Starr  Jordan  and 

Henry  W.  Fowler 897 

Review  of  the  Synentognathous  Fishes  of 
I      Japan,  A,  by  David  Starr  Jordan  and 

I      Edwin  Chapin  Starks 525 

I  Revision  of  the  Crustacea  of  the  Genus 

I      Lepidopa,  by  James  E.  Benedict 889 

Rhamphobatis  ancyclofltomus 643 

I  Rhampboberyx 11 

I  Rhaphidothripfl  fuscipennis,  new  species.  159,238 

I  longistylosa 160 

I  Rhectocyma 936 

Rhlna 643 

ancyclostomiLs (>43, 673 

ancylostoma 643 

sinensis 647 

squatina 640, 641 

Rhineodon 626,627 

punctatUN 627 

typicus 626,627,672 

Rhineodontidic 598,626,672 

Rhinichth>'8  cataracta^ 914 

Rhinobatida; 642,678 

Rhinobatos 959, 961, 962 

Rhinobatus 6-18,645,961 

annulatiLH 647 

columnre 646, 647 

Isevis 644 

polyophthalmus <>45, 646, 678 

rhinobatus 645 

schlegeli 645, 673 

Rhinoberyx 11, 13 

brachyrhynchus 13 

Khinochimsera 667, 668 

paclflca 668, 674 

RhinochimEeridffi 667, 674 

Rhinocypha 717,743,755,764 

trifa«*ciiita 764 

Rhiiiodon  pentiilineatis 626, 627 

typicus 626 

Rhinomyiius  pectoralis 511 

Rhinoflciurus  laticaudatus 458, 480 

Rhinoscymnus  rostratus (i37 

Rhipidomella  assimilis 422 

oblata 122 

Rhlpidura  javanica 610 

Rhizonema 953 

Rhodeinse 812 

Rhomalea  pecticornis 796 

Rhopodytes  diardi 497 

Rhynchichthys 11,13 

pelamidis 13 

Rhyuchobatus (»43, 644 

ancyclohtonuis 6 13 

djiddensLs 644, 673 

Rhynchocyclus  mucronatus 46 

planirostri.M 46 

Rhynchonclla 415, 417, 424 

campbellana 417, 423 

eminens 422 

formosa 423 

lamcllata 416,423 

Rhynchospira 415, 416, 419, 423, 424 

globosa 416 
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Rhynchotrema  fonnoea 418 

Rhyncobatus  duhameli 644 

luevls 644 

Rhytidoceros  andulatuA dOO 

Richardia  sethiopica 173 

Richardmnlus  balteatis 844 

Richmond,  Charles  W.,  on  BirdB  collected 
by  Dr.  W.  L.  Abbott  on  the  Coast  and 

Islands  of  northwest  Sumatra 486 

RIctocyma 986,987,945 

esqulmalti.... 937,949,951 

mlrabllis 945 

Rubus 181 

Ruditapes 363,364 

Rupellaria  lamellifera 400 

Rusa 481 

Rutilus  rutilus 844 

Saccostoma 696 

gnloBum 696 

Sagartia 427,428 

pagurl  Verrill,  Note  on  the,  by 

J.  Playfair  McMurrich 427 

Sagenlchthys 1015 

Sogifue 69 

SalamanderM,  Rediscovery  of  one  of  Hol- 

brook's,  by  Leonhard  Stejneger 557 

Salamandra  quadrlmaculata 557 

Salangana  f  rancia 503 

fadphaga 608 

inexpectata 503 

Salmo 960,961 

Samamngia ^1 

Sander 967 

Sarcooheilichthys 812,832 

hilgendorfl 837 

variegatus 832,838,861 

Sarcura 642 

Saurus 962 

Saxicava 365 

Saxidomus ...  336, 337, 338, 356, 364, 391, 307, 398, 408 

aratiis 391 

brevislphonatuH 408 

giganteus 384,391,408 

nuttallii 356,391 

ovatus 391 

Mqualidiw 391, 397, 408 

Sayana 870 

ScapanorhynchiiH 620 

SchLstocerca  alutaccu 796 

americana 796 

obscum 796 

Shoshone 796 

Schistura 773 

Schizopyga  luctlfera 764 

Schuchcrt,  Charles,  On  the  lower  Devonic 
and  Ontaric  Formations  of  Maryland  . .         413 

Sclsena  japonica  (cataphracta) 19 

nibra 15 

Soiuridee 447 

SciuniH  abbottil 453 

albescens 452,453,456,478 

Hiireiventcr 448 

liancams,  mansaliM,  and  tenuis, 

measurements  of 452 

bancarus,  new  species 451 ,  452, 480 

brooJcei 451 


Sclurus  erebus,  new  species 466, 457,481 

measurements  of ^7 

laticaudatns.... 456 

mansalaris,  new  species 451, 492,481 

miniatus 45S 

notatus 454 

albescens 4S2 

group,  measurements  of. .         456 

pluio 456,457 

pretiosus,  new  species 454, 455, 456, 480 

saturatus,  new  species 458, 

454,455,466,481 

tenuis 451.452,482 

ubericolor,  new  species 455, 456, 480 

vittatus 453,454,456,481 

Scoliodon 607,614,616 

acutus 616,672 

laticaudus 616,672 

¥ralbeehml 616,617,672 

Scolopa  idae ^ 487 

Scolopax  arquata 487 

phffiopus 487 

stenura 487 

Scolothrips,  new  genus 133,157 

6-maculatus 157,238 

Scomberesox 962 

saurus 982 

Scombresoeidse 526,536,544 

Scombresox 587 

saira 587 

saurus 587,538 

Scombridae 596,920 

Soombroidei 1 

Scudderia  curvicauda 805 

furcata 805 

texensis 806 

Sculpin  from  Japan,  Description  of  a  new 
Species  of,  by  David  Starr  Jordan  and 

Edwin  Chapin  Starks 689 

ScyUorhinidie 508,600,608,665,671 

Scyliorhinlnee 601 

Scyliorhinus 601 

Scylllum  buigeri 601 

haaseia 604 

laticeps 602 

omatum 604 

phymatodes 604 

plagiosum 604 

Scymnodon 631 

ringens 630 

Sc>annusater 119 

brevipinna 688 

lichia 636,637 

Scynorhinus  lichia 636,6S7 

Sea  Anemone,  Sagartia  paguri  Verrill, 
Note  on  the,  by  J.  Playfair  McMurrich.         427 

Sea  gold-fish 11 

Selache  maxlmus 625 

Selachll 598,671 

Selachus  maxlmus 625 

Selanonius  comubicus fiB3 

walkeri 628 

Selenichthyes 915 

Semnopithecus  sumatranus 477 

Semotllus % 832 

Septa  nodifera 84 
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8erioothri|W 88,102,188,141 

cin^latus,  new  species .  141,287,288 

perplexa 184 

synopds  of  species 141 

variabilis 141,143,237 

Sermyle 866,867 

arbnscula 868 

mexicanns 867 

strigata 870,872 

Seaanna  hsmatocheir 24 

Bbarpe,  Richard  W.,  on  Report  on  the 
fresh-water  Ostmcoda  of  the  United 
States  National  Museum,  Including  a 
Revision  of  the  Subfamilies  and  Genera 

of  the  Family  CyprididsD 969 

Shell-heaps  of  the  Maine  Coast,  Descrip- 
tion of  an  extinct  Mink  from  the,  by 

Daniel  Webster  Prentiss 887 

Siboma  crassicauda 844 

Sicyonia  ciistata 41 

Siluridae 897,898,900,911 

Sllurinfie 900 

Siluroid  Fishes  or  Catfishes  of  Japan,  A 
Review  of  the,  by  David  Starr  Jordan 

and  Henry  W.  Fowler 897 

Silurus 908,959,961 

asotus 908 

japonicus 903 

maculatus 902 

ocellatus 902 

Silvereye 18,19 

Simla 488 

crifltata 477 

cynomolgus 476 

nemestrina 475,477 

syndactyla 478 

8imiid» 478 

Siphonalia  signum 86,37 

Smarts 920 

Snipe-fishes 68 

Soarus 960,961,962 

Solanderina 360 

solandri 850 

Soldier-fishes 10 

Solenocera  distincta 41 

Solenostomus 64,66 

Cauda  rotundata 64 

chinensis 64 

SoUdago  bioolor 150 

Somatochlora 741 

Somniosins 636 

Somniosus 636, 687 

brevipinna 637,638 

microoephalus 637, 638, 673 

Sparus 960,967 

Species  of  Hawaiian  Crabs,  Descriptions 

of  new,  by  Mary  J.  Rathbun 75 

Specillaria 181 

Spectrum  bivittatum 880 

femoratum 874 

vittata 880 

Sphserocystites 416 

mulUfasciatus 417,418,428 

Spharagemon  eequale 788 

angustipenne 788 

collare 788 


Page. 

Spharagemon  cristatum 789 

humile 789 

wyomlngianiim 789 

Sphenocercus  oxyunis 488 

Sphyma 618 

blochii 618 

tiburo 618 

zygsena 618, 672 

Sphymidffi 598,617,672 

Spilomis 498 

abbotti,  new  species 4H6, 492 

bacha 492 

davLsoni 498 

Spinax  acanthias 683 

spinax 638 

Spiranthes  simplex 160 

Splrifer  concinnoides 422 

concinnus 422 

crispa 415 

cumberlandife 420,422^ 

cyclopterus 422 

macropleura 419, 422 

modestus 417,418,428 

niagarensls 415 

octocostatus 417,423 

paucicostata 422 

perlainellosiiH 422 

radiatus 415 

sulcatus 415 

tribulis 420,422 

vanuxemi 418 

Spirocypris,  new  genus 970, 971, 972, 981 

passaica,  new  Rpecie8 971, 

981,982,1001 

Spirontocaris  dalli 43,44 

geniculata 45 

grebnitzkii,  new  specieM ...      44, 46 

Jordan!,  new  species 44 

mororanl,  new  species 43 

rectirostris 44 

stylus 44 

Spiropagurus  spiriger 87 

Spisaetus  alboniger 491 

Squale  dentel^ 604 

Squaleus  licha 687 

mal  leua 618 

Squall ,.  628 

Squalldse 628,636,672 

Squalius  cserulescens 845 

hakuensis 846 

japonicus 846 

tyberinus 844 

Squalus 604,629,950 

acanth  ias 629 

alopecias 619 

americanus 637 

appendiculatus 606 

barbatus 606 

borealis 688 

cseruleus 613 

carcharias 614,624 

caudatus 604 

cetacens 626 

comubicus 628 

elephas 626 

galeus 610 
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iiiien>cephalu<i 638 
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Japonica 641,673 
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costata 65 
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harpax 56 

oratoria 66 
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Stachyris  bnnjakensi8.  new  Rpo<Mes 486,508 

maeulata 608 

Stagmatopteraminor * 780 

Starks,  }<>1win  Chapin,  and  Duvid  Starr 
Jordan,  on  A  Review  of  the  Fishes  of 
Japan  bt>longinsr  to  the  Family  of  Hexa- 

grammida' " 1008 

Starks,  Edwin  Chapin,  and  David  Starr 
Jordan,  on    A   Review  of    the    Hemi- 

branchiate  Fishes  of  Japan 57 

Starks,  F^win  Chapin,  and  David  Starr 
Jordan,  on  A  Review  of  the  Synentog- 

nathous  Fishes  of  Japan 525 

Starks,  Edwin  Chapin.  and  David  Starr 
Jordan,  on  Deseription  of  a  new  Species 

of  Sculpin  from  Japan 689 

Stauronotus  elliotti 785 

Staurophlebia 710,711,735 

reticulata 762 

Stebbing,  Rev.  Thomas  R.  R,,  on  Amphi- 

poda  fn>m  Costa  Rica 925 

Stegostoma 671 

tigrinum 670 

Stejneger,  Leonhard,  on  Rediscovery  of 

one  of  Holbrookes  Salamanders 557 
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Stenobothnis  admirabihs 781 

bicolor 781 

curtipennLs 777,783 
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Stirapleura  decttsaata 784 

dclicatula 784 

Stiaoetedion 967 

Stomatopoda 54 

Strandeda 972,983 

Stromatopora 418,419,422,423 

Stropheodonta  becki 422 

Strophonella  geniculata 417, 418 

Structural  Features  of  the  Bryozoan  Genua 
Homotrypa,  with  Descriptions  of  Spedea 
from  the  Cincinnatian  Group,  by  Ray 

S.  Baasler 566 

Stumidee 618 

Suidas 446 

Sumatra,  Birds  collected  by  Dr.  W.  L. 
Abbott  on  the  Coast  and  Islands  of  north- 
west, by  Charles  W.  Richmond 486 

Sumatra,  Mammals  collected  by  Dr.  W.  L. 
Abbott  on  the  Coast  and  Islands  of 

northwest,  by  Gerrit  S.  Miller,  jr 487 

Sunetta 336,349 

Sunettlna 350 

menstrualis 350 

sunettina 350 

Supplementary  Note  on  Bleekcria  mitsu- 
kurii,  and  on  certain  Japanese  Fishes, 

by  David  Starr  Jordan G9S 

Sua 481 

vittatiis 446,478,479,490 

measurements  of 446 

Sylvia  cisticola 612 

Sympetrum 720,742 

SymphalangUM  syndacty  lus 478, 482 

Synagris 920 

S>'nchismus  tuberculatus 603,601 

Syncroesus  beidmorei 772 

Synentognathi 525,543 

Synentognathous  FLshes  of  Japan,  A  Re- 
view of  the,  by  David  Starr  Jordan  and 

Edwin  Chapin  Starks 626 

Syngnathns 960 

Syngnatus 960 

Synodus  sanrus 962 

Synopsis  of  the  Family  Astartida^  with  a 
Review  of  the  American  Species,  by 

William  Healey  Dall 933 

Synopsis  of  the  Family  Veneridse  and  of 
the  North  American  recent  Species,  by 

William  Healey  Dall 886 

Synthemis  brevistyla 763 

Syrbula  admirabilis 781,782 

Symium  nlasense 495 

Syrphus 119 

Syrrhina 64o 
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Talitridse 925 
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frltzi,  new  Hpecies 926, 9S0 
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Tapes 3o6,362,3ta.364 

arctica 878 

comigatns 863 
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diversa 398 

fluctuoMti 397 

grraciHH 391 
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hUtronica 874 

occldentalij* 383 

squamosa 400 

tenerrlma 364 

tiimida 399 

virsrlneus 363 

Tarsopblebla 747 

Tatocnemis  malgas8ica 764 
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Tanrotapen  craveri 362 
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Tetratbemis 716, 717, 718, 740 
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fossil -..         210 

general  considerationM 213 

head 89 

historyof 81 

index  to  families,  genera, 

and  species 283 

food  plants 234 

general  subjects.         232 


Digiti 


ized  by  Google 


1054 


INDEX. 


Th^Hanoptem  indivUluAl  varUtloiM 123 
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thorax 95 
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wings 101 
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Tigrinum 671 
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jugularis,  new  species 440, 

442,445,481 
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cubaniana 379,411 

culebrana 867 
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tanUlla 384 
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Trepostomata 566 
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Treronidae 488 

TriacanthuB 967 
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Trichys  fasciculata 469 
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minuta 119 
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Tupaia  f  erruginea 472, 478, 482 
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tana 472,480 
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Turbidffi 5U 

Turbo  Japonicus 34,36 

Tardus  analis 506 

mlndanensis 512 

moluccensls 504 
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Tylomys 466, 467 

Tylofurus 627,548 
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marinus  ...' 626 

schismatorhynchus 527, 528, 648 

Typhlocypris 974, 997 

Ucldes  cordatua 430,485 
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Ulula 753,762 
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Upeneus 1 

Uracis 721,784 

Uranoscopus 960 

Uraptera  agassizi 648 

Urolopbinse 667 

Urolophus 657 

aurantiacus 667 

cruciatus 657 

f uscus 667 ,  674 

tullbergl 667 

Uropetala 789 

Uroptychus 244,246,292,830 

armatUB 830 

austialis 830 

var.  Indlcus 330 

baciUimanus 830 

bellus... 831 

brevis, new  species 292,297,381 

capUlatus,  new  species 298, 381 

fuslmanus 331 

gracillmanus 831 

gtanulatus,  new  species 298, 881 

insignls 381 

intermedius 831 

Jamaicensis  new  species 294, 831 

key  to  the  species  of 292 

minatus,  new  species 296,831 

newname 330 

nigricapmis 381 

nltidus 332 

occldentalis 332 

yar.  concolor 332 

occldentalis 832 

panrulus 832 

politus 382 

prlncepe,  new  species 296, 382 

pubeacens 832 

rubro-vlttatus 833 

rugosus 293,388 

flcaxnbus,  new  species 297,333 

scandens,  new  species 298,333 

splnlger,  new  species 298, 383 

spinlmaiglnatus 383 

splnosus 383 

trldentatus 383 

undfer 333 

Urotrygon  mundus 657 

Uroxlsujus 668 

Use  of  the  Name  Torpedo  for  the  electric 

Catfish,  The,  by  Theodore  Gill 697 

Venation,  A  genealoglc  Study  of  Dragon- 
fly Wing,  by  James  G.  Needham 703 

Venerella 338,361 
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craaxidi'Tis 1M9, 
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moniliata 

radiata 

radb 

Tentiicom 

Venerldae 

and  of  the  North  American 
recent  Species,  SynopKis  of 
the     Family,     by     William 
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Ea8t  American  species 

explanation  of  the  plates 
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East  American  species 

notes  on  and  descriptions  of 

Wej*t  Coast  American  species. 

Uble  of  distribution  of  North 

A  m  e  rican 

We!»t  American  species 
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Veuerinw 

Vencrimpia 

Venenipis 336,:«s. 

clUptica 
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athletft 

auberiana  


aurea 

beaui 
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califomiensis.. 
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calophylla 

campKJchiensis. 
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var.  carolinensis  .. 

var.  cuneata 

var.  quadrata 
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400 
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var.  texana 378 

cancellata 857 

capax 877 

cardioides 374 

casina 372 

castrensis 351 

cbllenris 399 

cincta 372 

cingenda 373 

cinipilata 393 

columbieusis 899 

compreaaa 941 

ooneentrica 317,366 

corbicula 319,368 

corteri •. 392 

oostata 364 

crasaa 3S3 

crenata 388 

crenifeim 373,393 

crenulata 374,393 

crispata 372 

cubaniana 379 

cycloides 384 

cypria S95 

cjrprinoides 376 

decorata 383 

decussata 363 

dllatata 366 

dlone 351 

diaoors 397 

dlscrepans 895 

dispar 396 

dombeii 395,399 

dombeyi 364,395 

donmeti 374 

dysera 356.373 

clegans 374 

elevata 373 

encansta 394 

entobapta 392 

exalbida 360 

cxcavata 392 

eximia 874 

exoleta 346 

expallesoens 397 

fasciata 358 

flexuosa 375, 376 

fluctuosa 359,364 

foveolata 383,390 

fragilis 862 

fulgnrans 377 

folminata 371 

fuscolineata 397 

gaUina 859 

gallus 362 

gemma 365 

gigantea 369 

granalata 874 

guineensis 372 

hermonvillensis 361 

histrionica 397 

ignobilis 899 

Inseqnalis 873 

Insequivalyis 3^ 

intereecta .' 895 
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Venus  irus 865 

Isocardia 390 

kroyeri 391 

lacunata 374 

laonnatUB 374 

lamarckii 873 

lamellata 873 

lamellifera 400 

lanceata 883 

lenilcularto 361 

leocodon 393 

literaU 362 

lilhoida 397 

lunolaris 373,376,393 

macrodon 375,876 

mactroidcs 849 

maculofiii 878 

malabaiica 862 

xnarica 874 

maxima 891 

mereenaria. ...  352, 3G0, 376, 377. 378. 392, 896 

var.  alba 377 

cancellata 377 

notato 376 

radiata 377 

mcTetilx sry2,376 

metastriata 383 

mortonl 377 

mundulus 398 

miiscaria 397 

neglecta 392 

nimbrofla 851 

notato 392 

nuttollll i 392 

Obliqua 376 

opaca 397 

orbicularis 888 

orientolls 396 

omatissima 894 

ovato 358 

pacifica 384 

paphia 3r>8.875 

papyracea 348 

parva 376 

paytensis 889 

pectinata 350 

pectunculoides 395, 397 

perdlx 392 

perlaminosa 896 

permagna 877 

perten  uis 396 

pfefferi 393 

philippii 366 

pllula 373 

pinaca  tensis 893 

plicate 856 

plumbea 374 

portesiana 373,393 

prseparca 877 

prostrate 346 

pubera 374 

puerpera ,S54,355 

pulcherrima 350 

pulicaria 883 

pullastra 863 

punctota 374 

ponctif  era 376 
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Venus  panctulate 374,888 

parpurate 370,874 

pygmaea : 875 

quadrangularis 361 

reticulate 372 

rhj-somia 884 

riglda 390,398,399 

rimularis 360 

rostrate 376 

rotundate 362 

rubra 372 

nigosa 854,365,372 

sallei '     883 

ncalarina 860 

scripto 851 

rimillima 392,398 

siniensis 348 

solangensis 385 

staminea 356 

stlmpfionl 396 

straminea 397 

8iibmortoni 877 

flubrostrate 392 

sugillata 892,898 

sulcate 391 

superba 875 

tenuilamellatn 877 

tetrica 877 

texte 861 

textile 862 

thaoa 864 

thonarsi 390 

toreuma 390 

trapezoidalis 375 

tricolor 397 

triradiate 896 

troglodytes 40O 

tumen.^ a'>3,354 

turgens 368 

undate '857 

undulosa 359 

varicosa 375 

verrucosa 354,365,883 

violacea 874 

zicsac 873 

Venosarius 355 

Yespertilio  muricola 473 

spasma 474 

Vespertilionidffi 473 

Vestelinaj 744,750 

Vestells 715,745,746,754 

Vlnerrn  gymnura 472 

Vitls 173 

Viverra  hardwickil 471 

hermaphrodita 471 

Vlverridffi 470 

Volupia 858 

rugoKa 358 

Walkingsticks,  of  the  United  Stetes,  the 
Phasmids,    or,     by    Andrew    Nelson 

Caudell 868 

Walrus,  ansate  fissure 679,688 

callorbinus 686, 687 

callosal  fissure 682.688 

callosal  gyre 

callosum 6 

collateral  fissure 684,6 
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Wftlnis,  ooroiuU  ffaMire 679,688 

cruciate  Anure 680,688 

ectolatenl  finRire 679,688 

flatures  and  nrres 676 

genual  fianire 684,688 

hippocampal  OHiire 682,688 

gyre 682,688 

lateral  aspect 676 

flasoie 678,688 

gyre 681,688  j  Xiphidlnm  fMclatum 

maiginal  flnore 683,688  :  prodacttun 

gyre 684.688  |  aaltaiui 
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